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l WARNING I

To help minimize the possibility of electrical fire or shock
hazards, do not expose this instrument to rain or excess
moisture, '
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HEWLETT?PACKARD

CERTIFICATION

Hewlett-Packard Company certifies that this instrument met its published
specifications at the time of shipment from the factory. Hewlett-Packard
Company further certifies that its calibration measurements are traceable to the
United States National Burean of Standards, to the extent allowed by the
Burean’s calibration facility, and to the calibration facilities of other
International Stundards Organization members. ' :

' WARRANTY AND ASSISTANCE

This Hewlett-Packard product is warranted against defects in materials and
workmanship for a period of one year from the date of shipment, except that
in the case of certain components, if any, listed in Section I of this cperating
manual, the warranty shall be for the specified period. Hewlett-Packard will, at-
its option, repair or replace products which prove to be defective during the
warranty period provided they are returned to Hewlett-Packard, and provided
the proper preventive maintenance procudures as listed in this manual are
followed. Repairs necessitated by misuse of the product are not covered by this
. warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED,
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES.

If this product is sold as part of a Hewlett-Packard integrated instrument
system, the above warranty shall not be applicable, and this product shall be
covered only by the system warranty.

Service ' contracts or customer assistance agreements are available for
Hewlett-Packard products. ' .

For any assistance, contact your nearest Hewlett-Packard Sales and Sewice
Office. Addresses are provided at the buck of this manual. oy
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*1:% 1.1, INTRODUCTION. | ,

GENERAL INFORMATION

Table 1-2.  Accessory Equipment Supplicd

=hp- Part No

12, The Hewleétt-Packard Madel 313A Tracking Quantity Description
f Oscillator complements the Hewlett-Packard Model : —

312A Wave Amalyzer in making system gain measure- 8120-0078 1 Power Cord

X . ments, distortion checks, ete. The 313A has two modes 00313-84411 1 Kit: Accessory

’ of operatiun, 2 TRACK 312A mode and an INTERNAL Kit Consists Of
modl. When used in the TRACK 312A mode, the 313A 11086A 3 Accessory Cables, 24"
utilizes the 30 MHz Crystal Oscillator output and the v 5080-4540 1 15 pin Extender Board
Local Oseillator output of the 312A to provide output

levels from ~99.9 dB to +10 dBm tn 0.1 dB steps and

a frequency range between 10 kHz and 18 MHz. (10 kHz-
22 MHz with HOI-312A). When used in the INTERNAL
mode, the 313A utilizes an internal Local Oscillator
and 30 MHz Crystal Oscillator té generate output levels
from -99. 9 dB to +10 dBm in 0.1 dB steps and  fre-
quency range between 10 kHz and 22 MHz. Table 1-1
lists the specifications for the 313A.

1-3. A special feature of the 313A is the Meter Expand
function. When used in the Meter Expand function,
the RECORDER OUTPUT of the 312 can be displayed
on the 311A meter as 2 dB full seale. Any 2 dB between
- 7 dB and +3 dB on the 312 meter can be selected

_ with 0. 02 dB resclution,on the 313A meter. The 313A

' " also provides a RECORDER QUTPUT so that external
: 'instruments can be used to monitor the output

1-4. ACCESSORY EOUIPMENT SUPPI.IED

1- 5 The accessory equipment supplied with the 313A
is listed in Table 1-2,

1-6. ACCESSORY EQUIPMENT AVAILABLE,

1-7. ‘The Model 313A is initially shipped as a bench
instrument. A rack mount kit, -hp- Part No. 5060-
8740 (Option 908), is available Lo convert to o rack
mounted instrument. '

1-8, INSTRUMENT AND MANUAL IDENTIFICATION.

1-9. Hewlett-Packard uses a two-section eipght-digit

serial number (000-00000). If the first three digits of
the serial number onyour instrument do not agree with
those on the title page of this manual, change sheets

supplied with the manual or backdating information in

the backof this manual will define dilfecrences between
your instrument and the Model 313A"described in this
manual. If the serial number is prededed by a letter,
the instrument was manufactured outside the United

States. ;

L Voo o
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Figure 1-1, Model 313A Tracking Oscillator
Table 1-1. Specifications

FREQUENCY RANGE: RECORDER OUTPUT: 0.3 V for full seale. Qut-
As tracking oscillator: . Same as 312A (10 klz put impedance 1 K ohm.
to 18 MHz) or H0O1-312A and H05-312A (10 !
kHz to 22 MHz). OUTPUT IMPEDANCE: 750 unbalanced {5012
As signal source: 10 kHz to 22 MHz inone band, aptional).

continuous tuning,
OUTPUT CONNECTOR: BNC female,

FREQUENCY ACCURACY:
As tracking oscillator; 35Hz + 4Hz above 312A HARMONIC DISTORTION: More than 34 dB below

tuning. fundamental,
As signal source: + 1% of maximum dial setting
from 10kHz to 2 MHz 3% of maximum dial NON-HARMONIC DISTORTION:
setting from 2 to 8 MHz; +5% of maximum As tracking oscillator: More than 40 dB below
dial setting from 8 to 22 Mz, fundamental.
FREQUENCY STABILITY: As signal source: More than 50 dB helow
As tracking oscillator: Same as 312A time hase, fundamental, ‘
As signal source: Short terin (5 min.) drift .
< 1 kHz in stable environment after warmup. POWER: 115 or 230 V ¢ 10, 50 to 66 Hz,
30 W maxtmum,
FREQUENCY RESPONSE: +0.1dDB 10 kHz to
22 MHz. ‘ DIMENSIONS;
AMPLITUDE STABILITY: 0.1 dB for 90 days :
{0 to 55°C). e el
. afee Tl
METER MODE; ; i
312A Expand: Meter expands any 2 dB range of o i
312A meter indication from -7 to +3 dB using ,"A&.-,’.- *, - it
312A recorder output. Meter range, -1 to i 7T
~+1 dB; tracking error +0,05dB over full 2dB T L ’ |
"t range, J R S ! [ |
MAXIMUM QOUTPUT: 0 or +10 dBm + 0.1 dB, - i U - D
selectable at front panel. J.. N & N
- - . - L li’?-.;-i--——-—- —— W
OUTPUT ATTENUATOR: Three-scction altenuvator et Sl
provides @ to 99,9 dB attenuation in0. 1 dB steps. o
ATTENUATOR ACCURACY:

0.9 dB section (0, 1 dB steps): z 0.02 dB.
9 dB section (1 dB steps); 1 0.2 dB, z
90 dB section {10 dB steps): + 0.1 dB to 50 B,
+ 0.2 dB to 90 dB.

¥ 1
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Section I

Mrdel 313A '
SECTION [
INSTALLATION
2-1, Sales and Service Offfce and a replacement cord will

INTRODUCTION

2-2, This section contains instructions for installing
and Interfacing the Model 313A Tracking Qscillator,
Included are Initial inspection procedures, power and
grounding requirements, environmental requirements,
Installation instructions, and instructions for repack-
aging for shipment. .

" 2-3. INITIAL INSPECTION. :

2~4, This Instrument was carefully inspected both
mechanically and electrically before shipment. It
should be free of mars or scratches and In perfect

" electrical order upon receipt. To confirm this, the

instrument should be inspected for physical damage
incurred in transit, If the Insirument was damaged
in transit, file a claim with the carrier. Check for
supplied accessories (Paragraph 1-4) and test the
electrical performance using the Performance Tests
given In Section V. If there 18 damage or deficlency,
gee the warranty in the front of this manual.l

2-5. POWER REQUIRMEMTS,

2-6, The Model 313A will operate from elther 115 or
230 Vac, 60 - 66 Hz. The instrument can be easily
converted from 115 or 230 volt operation by changing
the posltion of the slide switch located on the rear
panel, so tha: the designation appearing on the switch
matches the nominal voltage of the power source. A
0.3 ampere, slow=blow fuse is used for 115 volt and
0. 15 ampere, slow-blow for 230 volt.

AR
I;CAUTION

CAMAAALMAMN.

BEFORE APPLYING PRIMARY POWER TO
THE 313A, BE SURE IT IS SET FOR THE
PROPER LINE VOLTAGE AND IS PROP-
ERLY FUSED.

2-7. POWER CORDS,

]

2-8, Figure 2-1 illusirates the standard power plug
configurations that are used throughout the United
States and in other countrfes, The -hp- part number
directly below each drawing 1s the part number for a
313A power cord equipped with a power plug of that
configuration. If the appropriate power coard is not
included with the instrument, notify the nearest =hp-:

be provided, '

81201358

2 125V - 8A®

/ \\ 250V - 6A®
\%\

8120 D608

-
8120-1:48 1

STD-B-419%
UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Flgure 2-1, Power Cords.

2 9. GROUNDING REQUIREMENTS.

2-10, To protect aperating personnel, the National
Electrical Manufacturer' s Association (NEMA) re-
commends that the Instrument panel and cabinet be
grounded, The Model 313A 15 equipped with & three-
conductor power cord which, when plugged into an
appropriate receptacle, grounds the instrument.

The offset pin on the power plug Is the ground con=-
nection,

1

2-11. INSTALLATION.

2-12. The ~hp~ Model 313A is fully transistorized;
therefore no special cooling is required. However,
the instrument should not be oper ated wgere the
ambient temperature exceeds 55 [o4 (131 F).

2-13. RACK/BENCH INSTALLATION.

2-14. The Model 313A 14 initially shipped as 2 bench-
type instrument with plastic feet and a tilt stand in
place. Conversiontoa rack-mounted instrument can
be accomplished by using a rack mounting kit, Option
808, {-hp- Part No. 5060-8740) which must be ordered
separately. ° . : :

2-15. REPACKAG[NG FOR SHIPMENT.

216, The {bllowing Isn general gulde for repackaging
for shipment. If you have any questfons, contact your
local ~hp- Sales and Service Office. {See Appendlx B
for office locailons.) Y '

P




Section IT

NOTE

!

If the instrument is to be shipped to

. Hewlett-Packard for service or repair,

i . attach a tag to the instrument identi-

!+ fying the owner and indleating the
service or repair to be adcomplished;

* include the model number and full

+  serlal number of the instrument, In

' any correspondence, identify the in-
strument by model number, serial
number and gerial numbey prefix,

it ‘ :
Place instrument in original container it
available. If orjginal container is not avail-

[

‘

M

4 i

I P [Nl
Vi
i

able, a sultnble one can be purchnsed from
your nearest: -hp- Sales and Service Oft‘ice.
1l ] ' ‘

If original container Is not used, ‘ Y

b. Wrap instrument in heavy paper or plastic
before placing in an inner container.

C. Use plenty of packing material around all
sides of instrument and protect panel [aces
with cardhoard strips. o

d. Place instrument and inner container in a
heavy carton or wooden box and seal with
strong tape or metal bands.

e, Mark shipping container with "Delicate In-
‘strument, " "Fragile” ete.

Model 313A,
b N






Model 313A

SECTION

Section OI

OPERATING INSTRUCTIONS

3-1, INTRODUCTION.

3.2, The Model 313A Tracking Osecillator has an
INTERNAL mode of operationanda TRACK 312A mode
of operation, Inthe INTERNAL mode of operation, the
313A Loca! Oscillator and Crystal Oscillatorare used a,
to generate output frequencies between 10 kHz and

22 MHz at levels betwecn -99.9 dB and +10 dBm. In

the TRACK 312A mode, the 313A Local Oscillator and

Crystal Oscillator are disabled and these signals are

replaced by inputs from the Model 312A, When the b,
312A signals are used, the 313A output lovel is still
variable between -99,9 dB and +10 dBm but the fre- c.

quency range is only from 10kHz to 18 MHz. (10 kHz-
22 MHz when used with H01-312A or H05-312A.

3-3. When the METER MODE switch is In the OUT- |
PUT MONITOR position, the 313A front panel meter
is used to Indicate that the output of the 313A is cal-
fbrated, or it canbe used inthe 312A EXPAND position
todisplay the 312A RECORDER QUT PUT onanexpanded
scale for increased resolution.

3-4. CONTROLS A} *INDICATORS.

3-5, Figﬁre 3-1andTable 3-1identifies and describes
the function of all front and rear panel controls,
connectors and indicators on the 313A.

3-6. METER MECHANICAL ZERO.

3-7. The meter shouldbe mecha,*ically zeroedbefore
the 313A is used.: To do this, insert some pointed
object such as a toothpick or ball point pen into the
recess on the adjustment wheel and adjust the meter
until the needle rests directly over the ~-1,0 division
marker, '

3-B. TURN-ON PROCEDURE.

a. Before connectingthe 313Atoapower source, e,
in.sure that the 115/230 Vac slide switch on ,
i_he rear panel is in the appropriate position.

b, Connect the 313A to the ac power source
using the power cable supplied with the in-
strument.

WHEN THE MODEL 313AISCONNECTED e b
TO APOWERSOURCE, POWERISAVAIL-~ )
ABLE AT THE AUXILIARY POWER JACK

ON THE REARPANELEVEN WHENTHE

MODEL 313A IS TURNED OFF. c.

a,

c. Depress the LINE ON/OFF switch and note
that the ON/OFF indicator lamp illurminates.

\

3.9, OPERATICN.

3-10, To operate the 313A in the INTERNAL mode,
proceed as follows:

Place the OSCILLATOR MODE switch in the
INTERNAL position. This energizes the
internal Loeal Oscillater and Crystal Oseil-
lator,

Connect & 756 ohm load to the output jack,
Place the METER MODE switch in the QUT -
PUT MONITOR positionandnote that the meter
reads full scale on the CAL mark. 1

NOTE

A warmup time of 30 minutes should
be allowed for the 313A circults to
stabilize, When the instrument is
tirst turned on, the meter will read
slightly above the CAL mark but will
return to CAL after the required
warmup time, If the meter does no.
read on the CAL mark + 2 divisions
after warmup, refer to Paragraph
-§-17 for Adjustment and Calibration
procedure, ‘

When the 313A is terminated in a 75 ohm load

and the meter is reading directly on the CAL
mark, the output level can be read directly
from the attenuator dials if the MAX QUT-
PUT switch is in the 0 DBM position. When
the MAX QUTPUT switch is in the +10 DBM
position, +10 DBM must be added algebraically
to the attenuator dial reading for a correct
indication of output level.

Tune the 313A to the desired frequency using
the continuously variable frequency control
{MHz).

3-11. To operate the 313A in the TRACK 312A mode,
proceed as follows:

Connact the LOCAL OSCILLATOR OUTPUT

and 30 MHz OUTPUT on the rear panel of the
312Ato the LOCAL OSCILLATORINPUT and
30 MHz INPUT on the rear panel of the 313A.

Connect the output of the 313A through a 759
cable and a 758 feedthru termination (at the
312\ end of the cable) to the 312A input.

Place the 313A OSCILLATORMODE switchto
TRACK312A and set the attenuatorto00. 0 dB.
Set the MAX OUTPUT switchto QdBinandthe
METERMODE switchto OUTPUT MONITOR.

i 3-1




Section I Model 313A
d.  Set the 312A REFERENCE 1LEVEL to 0 dBm Adgjust the SCALE OFFSET for a zero center
_and the AMPLITUDE RANGE to 0 dB, Set scale reference. The 313A can expand any
the BAL/UNBAL switch to UNBAL and the 312A meter indication between -7 dBm and
INPUT ‘MGDE to BRIDGED, 75. Set the \ +3 dBm,
RECEIVER MODE switch to AM. i
3-12, NEGATIVE RECORDER INPUT,
e, The 312A meter should now indicate directly '
over the CAL mark andthe 312A meter should 3-13, If the 313A Meter Expand Amplifier is to be
indicate 0 dBm, ‘ used with an instrument having a negative recorder
output voltage, a minor modification must be made,
f. 'To expand the 312A mcier Indication, con- To perform this modification, disconnect the wires
nect the 312A RECORDER OUTPUT to the connected to J10 pin 14 and J10 pin 9, Connect the
313A RECORDER INPUT ard change the wire removed from pin 14 to pin 8 and connect the
313A METERMODE switchto 312A EXPAND., wire removed from pin ¢ to pin 14,
L / : :
il 1 AN S { o -
| s
mrl [}
Aot
= SR T
QLCILLATCR MCCE SCALE OFFSEY NETIR MOOE MAX DUTPUT
LTI T et OUTPUT MOWITCHR +© taw
N L } b w@m oureyr
. O nYEANAL N 112 fEvPanD "lo [T

\
bbb

@ﬁ
ACONCER OUTRUT
R A
a a .
0N LOCAL OSERLATOE
InbuY (L1734 .
{ o]
‘ RLEACER T b
P3Ov-JaAMP 80 18y -, 00N 58
H ‘u" B N
e ;
L \ ‘-_ - ,gu_\A e — |

e

HiA--ETS

10

3-2

Figure 3-1. Locatiqn of Front and Rear Panel Controls, Indicators and Connectors
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Model 313A o ! ..+ Sectionl

Table 3-1, Front and Rear Panel Controls, Indicators and Connectors

Line ON/OFF Switch: When the instrumeht is connected to a power source and the switeh Is
depressed, power is applied to the instrument and the lamp will illuminate indiq:atin-r an ON

condition, : j ‘ )

Frequency Selector: Selects output frequencies between 10 kHz and 22 MHz when operated in
the INTERNAL mode, .

Meter: Reads on the CAL mark in the OUTPUT MONITOR position of the ME'I‘ER MODE Switch,
indicating that the 313A output level is calibrated or displays the 312A RECORDER OUTPUT on

an expanded scale in the 312A EXPAND position of the METER MODE switch.

10 DB Step Attenuator: Selects output attenuation from 0 to 90 dB in 10 dB steps.
1 DB Step Attenuator: Selects output attenuation from 0 to 9 dB in 1 dB steps. )
. 1 DB Step Attenuator: Selects output attenuation from 0t00.9 dB in 0.1 dB steps.

|
CQutput Connector: Providos a JS [INE J unbalanced output (50 ohm unbalanced Option 01).
f] .
OUTPUT CAL: Usedto adjust the meter to indicate CAL.

MAX QUTPUT Switch: In the 0 DBM position. the output level can be read directly from the
attenuator dials. In the +10 DBM position, the output level is increased by +10 DBM. This +10
DBM increase in output level must be algebraically added to the attenuator dial reading for a
correct indication of output level. . i ‘ \

©©0000 © ® ©

METER MODE Switch: In the 312A EXPAND position, the RECORDER OUTPUT of the 312A is
displayed on the 313A meter. In the OUTPUT MONITOR position, the 313A meter reads CAL
indicating that the output of the 313A is ealibrated! The output of the 313A can then be read
directly in DBM [rom the attenuator dials provided the MAX OUTPUT switch is in the 0 DBM
position, J i

®

SCALE OFFSET: Adjusts the meter for center scale reference when making an expanded meter
reading. Both a Coarse and Fine odjustment are provided, 1

OSCILLATOR MODE Switch: In the TRACK 312A mode, the 313A Local Oscillator and Crystal
Oscillator are disabled and the 312A outputs are selected to be used in the 313A. Inthe INTPR-
NAL mode, the Madel 313A Local Oscitlator and Crystal Oseillator are activated.

Input Power Receptacle: Connects 115 or 230 volts to the tnstrument.
RECORDER OUTPUT Connector: Provides a de output proportional to the ac output signal;

This output is provided so that it can be monitored by external equipments. Source resistance
of this output is 1000 ohms. o :

® ® 6 6

LOCAL OSCILLATOR INPUT Connector: Accepts the 312A LOCAL'O.SCILLATOR output when
the 313A is operated in the TRACK 312A mode. .

30 MHz INPUT Connector: Accepts the CRYSTAL OSCILLATOR output of the Model 312A when
the Model 313A Is operated in the TRACK 312A mode. !

RECORDER INPUT: Accepts the RECORDER OUTPUT of the 312A for expansion on the 313A
meter.

115/230 Volt Switch: Selects either 115V or 230V primary ac input power, j

Fuse (Fi): A 0.3 A slow-blow fuse F1 protects the instrument from overload when used on 115
volt primary power. When used on 230 volts ac, fuse F1isa0,15A slow-blow fuse,

o

®e® ® 6@ ®
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Sectjon IV

"SECTION IV

THEORY OF

4-1. GENERAL DESCRIPTION. i

4 2 The Hewlett Packard Model 313A TRACKING
OSCILLATOR provides output levels from -94,9 dB
to +10 dBm and an output frequency between 10 kHz
and 22 MHz. Three front panel step atternators pro-
vide 0 to 99.9 dB in 0, 1 dB stepsanda +10dBincrease
in output level isavailable by means of the MAX OUT-
PUT switch. The313A has anINTERNAL mode and a
TRACK 312A mode of operation, _
4.3, Inthe INTERNAL mode, the 313A Local Oscil-
lator is activated and has a frequency range from 30
MHz to 52 MHz. The output of the Local Oscillator
{A12) is mixed with a 30 MHz signal from the Crystal
Oscillator A4, The output of Mixer A8 is the differ-
ence frequency, with a range between 0 and 22 MHz,
This output is applied to the Low Pass Filter AT where
all frequencies above 22 MHz are -attenuated. The
Low Pass Filter output is coupled to Power Amplifier
AB where the signal is amplified and applied to the
Output Attenuators and a Metering Circuit which raon-
itors the output level, Additional attenuation is pro-
vided in 0.1 dB steps up to 0.9 dB by another step
attenuator which controls the AGC voltege. The AGC |
voltage is applied to AGC Amplifier AB which controls
the 313A output level. ‘

4-4, In the TRACK 3!2A mode of operation, the
sequence s the same except that the 313A Local Os-
cillator and the 30 MHz Crystal Oscillator are disabled
and external inputs from the 312A are substituted for
these signals. The bandpass characteristics of the
312A are such that it is necessary to produce a fre-
quency offset in the 313A output in order to keep the
signal out of the 312A notch (See Figure 7-2), This
35 Hz offset Is produced In the Single Sideband
Generator A9 by mixing the 312A Crystal Oscillator
output with a 35 Hz signal produced in the 313A,

4-5, 'The 313A has a Meter Expand Function which
accepts an external input from the 312A RECORDER
QUTPUT and expands the 312A meter reading for a
2 dB full scale (x1 dB center scale) deflectinn for in-
creased resolution,

4-6. CIRCUIT DESCRIPTION.

4-7. Refer to FiguresT-4through7-9for the follow-
ing discussions.

4-8, POWER SUPPLY (Al),

4- 9 The power supply circuits in the 313A contain
twr regulated supplies which produce +20 volts and
=20, volt outputs, Both snpplies are identical except
that' the negative supply uses a reference diode and
the positive supply utilizes the negative supply for
its reference,

01818-1

OPERATION

l :
4-10, The +20 volt supply uses a conventional series
type regulator, Transistor AIQ2 is the sensing ele-
ment whose base is tied to » voltage divider between
+20 volts and -20 volts., Any change in the +20 volt
output is sensed by A1Q2, amplified andappliedtothe
emitter of A1Q1, Since transistor A1Ql controls the
base current of Ql, this change 'will cause the conduc-
tion of Q1 to change in such a direction as to keep the
+20 volt ouiput constant, Feedback capacitor AICI
further alds regulation by coupling any changes in the
+20, volt output back to the junction of AIR2 and A1R3
to produce higher loop gain, Since the +20, volt supply
is referenced to the -20 volt supply, any change in the

+20 volt supply will also change the +20° volt output.

If for example, the -20 volt output should change to
-21 volts, the positive supply would change to +21
volts. Adjusting ALR15 varies both supplies.

4-11, The =20 volt supply is identicai in operationto
the +20 volt supply except that A1CRS is used to hold
the emitter of A1Q4 at o constant voltage.

4-12. LOCAL OSCILLATOR (A12).

4-13, The Loczl Oscillator function is to produce
stable frequencies belween 30 MHz and 52 MHz, The
oscillator frequency is controlled by afront panel knob
which varlies tuning capacitor C5, !

4-14, The Osclilator is a fieldeffect transistor (FET)
Al12Q% whose drain load is a tuned circuit consisting
of L1, C5,'A12C1 and A12C2, The signal is taken
from the drain of A12Q1 and coupled to the gate of
A12Q2 which serves as a buffer amplifier and to
match the oscillator output to the input of the Broad-
band Amplifier All, Feedback is provided through
A12C6, A12R4, and A12C5, Diodes A12CRI1 and Al2
CR2 serve to limit the amplltudc of the feedback signal
to 0.6 V p-p.

4-15, In the TRACK 3112A mode, the oscillator is
disabled by removing the B-voltage,

4-16, CRYSTAL OSCILLATOR (Ad).

4-17. Crystal Oscillator A4 provides a 30 MHz signal
through the AGC amplifier to the Mixer A6, The fre-
quency of oscillations is controlled by A4Y1 which is

a third overtone quartz crystal. Feedback is provided
from the collector of A4Q1 through the crystal to the

base of AdQl, Collector circuit A4L2 and A4C4 form
a 30 MHz tuned circuit. The output signal is coupled

through A4R4 to the AGC Amplifier A5,

4-18, When the 313A is operated in the TRACK 312A
mode, , Crystal Oscillator A4 is disabled by remov-~
ing B-voltage.
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4-19. BROADBAND AMPLIFIER (A1),

4-20. Droadband Amplifier All consists of three
stages of amplification and receives its input from
one of two sources depending upon the position of the
front panel OSCILLATOR MODE switch.

4.21, When the OSCILLATQR MODE switch is in the
INTERNAIL position,” Al11K1 is deenergized and the
Model 313A Local Oscillator Is coupled to the base of
A11Ql, During the time that A11K1 is deenergized,
Al1K2 is energized and the External Oscillator Input
is grounded. :

4.22, When the 313A is operated in the TRACK J12A
mode, A11K2 is deenergized and ALlIKl1 is energized.
During this time the ground is removed from the ex-
teinal LOCAL OSCILLATOR INPUT and the external
signal is fed through A11KI1 to the base of A11Q1, The
313A Local Oscillator is disabled during this time.

4-23, Amplifier A11Q1 has a 509 input impedance,
Here the signal is amplified and coupled by A11C6 to
the base of A11Q2 which has as its load, inductor
Al1L1 which helps shape the overall frequency re-
sponse to the Broadband Amplifier, The signal is
then coupled by A11CB to emitter follower A11Q3 which
‘has n low output impedance to match the Input of Mixer
AG,

1

N,

4-24. DELTA OSCILLATOR {A2).

4-25, Delta Oscillator A2 is a phase shift oscillator

whichproduces a 35 Hz signal to be used by the Single
Sideband Generator, The frequency of oscillation is
deteriined by A2C1 - A2R3 and A2C3 - A2R8, The
reactances of A2C1 and A2C3 will be equal to the re-
sistance of A2R3 and A2R8 respectively at the fre-
quency of oscillation. Feedback is provided between
the output of A2Q5 and the input of AZQIL.

4-26, Lamp A2DS1 is included to provide amplitude
stability, If the amplitude of the signal across A2R12
should increase, the resistance of A2DS1 increases
and reduces the gain of A2Q5 to keep the output amp-
litude constant. Two outputs are provided to the
Single Sideband Generator, one at 00 and one at 809,

4-27. BUFFER AMPLIFIER (A10),

4-28, Buffer Amplifier A10 provides isolationbetween
the external 30 MHz INPUT and the Single Sideband
Generator A9, When the 313A is operated in the
TRACK 312A mode, the Bulfer Amplifier isenergized
by applying B-voltage throughthe OSCILLATOR MODE
switch 'oczted on the Iront panel.

4-28. Amplifier A10Q1 has a 50Q input impedance
andreceives its input from a BNC connector J3 located
on the rear pane! of the 313A, The collector eircuit
of A10Q1 is tuned to 30 MHz and couples the signal to
A10Q2 which is also tuned to 30 MHz. The output of
A10Q2 goes to the Single Sideband Generator to be:used
as a switching signal. :

4.2
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4-30. SINGLE SIDEBAND GENERATOR (A9).

4-31, The function of the Single Sideband Generator
is to mix the 30 MHz Crystal Oscillator frequency out-
put of the Model 312A with a 36 Hz signal in the 313A,
This mixing in the Single Sideband Generator produces
a resultant frequency at 29, 999985 MHz which is mix-
ed with the Loeal Oscillator output of the Model 312A
in Mixer A6, This 35 Hz offset is necessary because
of the bandpass characteristics of the Model 312A.
When making & closed loop test of an Instrument, the
output of the 313A is coupled to the device under test,
The output of the device under test is then fed to the
input of the 312A where it is mixed with a Lacal Os-
eillator frequency 30 MHz above the input signal fre-
quency. This 30 MHz dilference frequency falls into
a notch in the 312A bandpass, Therefore, it is neces-
sary to produce a slight offset in the 313A output
so that this signal can be passed by the 312A,

4-32, Operation of the Single Sideband Generator can
be best understood by referring to Fipure 4-1. The
30 MHz Crystal Oscillator Input signal current from

Buffer Amplifier Al0 is phase advanced 45 degrees by
capacitor A9C1 and is retarded 45 degrees by inductor
ASL1., The signals at the primaries of A9T1 and A9

T2 are thus phase shifted 80 degrees with respect to

.each other. The two inputs from the 356 Hz Delta Os-

cillator are also 90 degrees apart in order to satlefy
the trigonometric identities shown in Figure 4-1,
Assume that the top of ABT1 secondary is in its posi-
tive half cycle and the bottom of A9T1 is in its nega-
tive half cycle. Diodes ASCRI and A9CR2arcreverse
biased and no signal current flows, Terminal 2 of
A9T3 is therelore an open circuit, When the 30 MHz»
switching signal reverses inphase, diodes AOCRI and
A9CR2 are now forward biased and signal current
flows through transformer ASTI1, A9CR2, ASRT and
A9CR1. Terminal 2 of A9T3 is noweffectively ground-
edandthe signal is induced intothe secondary of A9T3,
The operation of the remaining half of the Single Side~
band Generator is identical to the first except that the
switching signal at AST?2 is 90 degrees phase shifted
with respect to the signal at A9T1,

4-33, The Single Sideband Generator A9 accomplishes
multiplication of the 35 Hz Delta Oscillator frequency
(tp) by the 30 MHz switching signal {fgy) as defined
by the trigonometric functions.

, |
Mixer #1: {Sinfgyt) x (Sinfat) = 1/2  [Cos (fgy+ fa)
't = Cos (fgy, - fp) ¢

Mixer #2: (Cosfgyt) X (Costat) = 1/2 [Cos (fgy +1a)
£+ Cos (fgy - fa) ]

4-34. The outputs of Mixer #1 and Mixer #2areadd-
ed algebraically in ASR10 for an output of Cos ({gy,+
fa) t. The mixers are balanced so that the switching
frequency (fgy,) does not appear in the output. Re-

sistors A9R1 and ASR2 keep any reflections back in- °

to the primaries of AST1 and A9T2 constant and make
them appear purely resistive, Capacitors A9C2 and
A9C3 are used to trim oul any reactances that might

- be reflected back into the primaries of AST1 and A9

T2 respectively.
r'.( 01818-1
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Figure 4-1, Single Sideband Generator A9 Simplified Schematic

4.35. AGC AMPLIFIER. {A5)

4-36, The AGC Amplifier receives its input from

either the Crystal Oscillator A4 in the INTERNAL
mode or from the Single Sideband Generator A9 in the
TRACK 312A mode.

4-37. In the INTERNAL mode, the 30 MHz crystal
controlled signal Irom A4 is coupled to the baseof AS
Q1 where it is amplified. The output of A5Q1 is then
coupled to the AGC control circuit consisting of AST1,
A5C6, ASCRI,' ASCR2 and ABT2, The AGC control
circuit sets the signal amplitude depending upon the
magnitude of the AGC control voltage. This control
voltage is a bias for ASCRI and ASCR2 which deter-
minestheir conduction and thus the amount of attenuation
of the signal through the diodes, Since the AGCcircuit
is & closed loop, any change in the 313A output amp-
lftude will cause a corresponding change in the AGC
control voltage by the AGC Control Amplifier A3,
Thus the gain of AGC Amplifier A5 can be controlled
by a dec voltage. This change in AGC voltage actsto
keep the outpnt Ievel of the 313A constant, '

4-38. Inthe TRACK 312A mode the input to the AGC
Amplifier comes from the Single Sideband Generator
A9 and the 30 MHz Crystal Oscillator A4 is disabled.
This sideband signal is 29. 999965 MHz' which is the
difference between the 35 Hz signal from the Delta
Oscillator A2 and the 30 MHz Crystal Oscillator sig-
nal from the 312A. '

1
1

4-39, MIXER (A6).

4-40, The Mixer A6 is a balanced modulator that

receives ore input from the Broadband Amplifier All
and the other from the AGC Amplifier A5, The input
from the Broadband Amplifier can vary from 30 MHz
to 62 MHz depending uponthe settingof the 313A front

panel frequency control. The input from the AGC

Amplilier i5 30 MHz which comes from Crystal Oseil-

latorjA4 when operated inthe INTERNAL mode or from

an external source when operated in the TRACK 312A
mode.

‘441, The Mixer ocutput contains both the sum and

difference frequencies and since it is desirable to use
the difference frequency, the output is coupled to Low
Pass Filter A7 where all frequencies above 22 MHz
are greatly attenuated.

4-42, LOW PASS FILTER (A7). o

4-43. Low Pass Filter A7 is 13 pole Tchebychelf filter
whose function is to pass all frequencies between de
and 22 MHz uniformly while attenuating all undesirable
frequency components above 22 MHz, Sharp cutoff
occurs at approximately 24 MHz in ordertoeliminate
any unwanted harmonics and noise components. The
output is coupled to Power Amplifier A8 for [urther
amplification,

4-44, POWER AMPLIFIER (P/O AB),

4-45, The Power Amplifier is located on the AB As-~
sembly along with the 10 dB Attenuator pad and the
Average Detector. The Power Amplifier conslsts of
seven stages of amplification, ABQI through ABQ?
along with associated biasing transistors, ABQ8
through A8BQ12. Emitter follower A8Q1 provides
isolation between the Low Pass Filter output and

the amplifier. Emitter follower A5SQT provides
isolation and impedance matching with the 10 dB

pad and the input to the average detector,

4-46, Since it is desirable that the amplifier gain be
as flat as possible over the 0-22 MHz range, negative
feedback is provided in two different ways. The first

4-3
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method provides negative feedback through resistors
tied between the collectors of A8Q2 through ABQS.

- Cofls ABL1 and ABL2 are provided for high frequency

shaping. The second mecthod of feedback maintains
constant amplifier gain by controlling the conduction
level of transistors ABQ2 through A8Q6. Biasing
transistors ABQB8 through ABQ12 will sense any change
in the conductionlevel of ABQ2through ABQS6 respect-
ively and changes the dc bias on these transistors,
thus resturing the collector voltage. The bases of
all bias:ng transistors are tied together to a fixed
voltnge so that only changes In ithe signal amplifier
collector voltage will determine eonduction.

4-47, Emitter follower A8Q7 has two outputs, one
goes to the Average Detector and the second output
goes to a 10 dB attenuator pad which is controlled by
a front panel switch marked MAX OUTPUT. When the
switch is in the +10 DBM position, ABK1 is energized,
shorting ABR45 and ABK2 is deenergized which re-
moves ground from ABR46, thus providing a + 10 DBM
increase in the Model 313A output. This +10 DBM in-
crease in output level must be algebraically added to
the nttenuator dial reading for a correct indication of
output level., In the 0 DBM position of the switch, 10
dB of attenuation is inserted by energizing ABK2 and
deenergizing A8BK1,

4-48, AVERAGE DETECTOR (P/O A8).

4-49, The Average Deteclor receives its Input from
the Power Amplifier through ABR49 which is selected
for an optimum loop gain. The output of emitter
follower ABQ13 is then fed to ABQ14 which has a high
output impedance so that maximum signal current
will flow in diodes ASBCR1and ABCR2. Bothcapacitors
AB8C35 and A8C38 establish a positive potential at the
diode junctions. An increase in signalamplitudetothe
detector will cause the charge on ABC36 to increase
and the charpge on A8C35 to decrease. This change
is then coupled to the AGC loop which cancels any
variations that might occur, Resistor A3R31 is used
to adjust the output level, The output of the Average
Detector goes to the AGC Differential Amplifier and
to the Metering Circuit.

4-50, ATTENUATORS (A13, Al4 and Al6).

4.51, Attenuator A13 provides 0 to 90 dB attenuation
by switching different combinations of the 60 dB, 30

.dB, 20 dB and 10 dB attenuator pads. Attenuator Al4

provides 0 to 9 dB attenuation by switching combinations
of the 6 dB, 3 dB, 2 dB and 1 dB attenuator pads.
These two attenuators are connected in serles fora
total range of 0 to 99 dB. A 25 resistor Is connected
in series with the output of A14 to form a 759 output,

4-52, Attenuator Al15 works in conjunction with the
AGC circuit to control the output of the 313A, This
attenuator provides a shunt current path around A3QI1,
This change in current through A3Q1 changes itscol-
léctor voltage and thus the AGC voltage. The change
in AGC voltage is coupled to AGC Amplifier AS where
jits gainis controlled inaccordance with the resistance
values selected in the 0.1 dB Step Attenuator. The
output of the 313A can be changed in 0.1 dB steps up
*q' 0,9 dB by Attenuator Al5,

i
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4-63, METER EXI’ANb AMPLIFIER (P/0 A3),

4-54, The purpose of the Meter Expand Amplifier is

to use the RECORDER OUTPUT of the Madel 312A and
expandthe readingona2 dB full scale meter movement
so that better resolution can be obtained, The input
to the Meter Expand Amplifier comesfroma BNCtype
connector J5 on the rear panel and is coupled directly
to A3Q9. Transistors A3Q3 and A3QI10 form a differ-
ential amplifier with high impedance A3QI11 acting as

their constant current source, Transistors AJQ7 and
A3Q8 amplify the signal andreference it toground be-
fore being applied to the meter. Transistor AlQl2
is in parallel with meter M1and {s used for calibration,

Conduction of A3Q12 is controlled by A3R31. Tran-

sistor A3Q13 is a temperature compensating device

for AJQ11 and A3QI12, If the Vbe of A3Q11 should

change because of temperature variations, this change
will be exactly compensated for by the charge in A3
Q13 due to this temperature change. The emitter of
A3Q13 is held at a constant potential by zener diode
A3CRI1, ‘

4-55. When the 313A is used in the Meter Expand
function with a given Input to transistor A3Q9, the
Model 313A meter is adjusted by the SCALE OFFSET
for a zero center scale reference reading. Since the
Meter Expand Amplifier has a constant gain witha
given setting of the SCALE OFFSET, any variations
in the input will cause defiection of meter M1, A 1dB
change in the input will cause a full scale deflection
of MI, When operated in the Meter Expand function,
the output that normally drives M1 is routed through
the Meter Expand switch to a dummy load consisting
of R4 and R5,

4-568, Meter M1 is a 300 pA tautbandzero left move-
ment which is calibratedfor 2 2 dB full scale deflection,
When the 313A is operated in the OUTPUT MONITOR
mode, the meter deflects to the CAL mark. The
output is then calibrated and can be readdirectly from
the attenuator dials provided the MAX OUTPUT switch
is in the 0 DBM position.

4-57. AGC CONTROL AMPLIFIER (P/0O A3).

4.58, 'The AGC Control Amplifier is part of modale A3
and its function Is to use the cutput of the Average
Detectortoestablishan AGC voltage. This AGC voltage
is used by the AGC Amplifier A5 in maintaining «

uniform cutput level in the 313A.

4-59, The input to the AGC Control Amplifier is
applied to the emitter of AJQ1 and A3Q2 with A3Q2
acting as a temperature compensating device for A3Q1,
The AGC voltage developed in the AGC Amplifier is
determined by the amount of current flowing through
transistor A3Ql. The 0.1 dB Step Attenuator is con-
nected across transistor A3Q1 and is used to shunt
current around A3Q1. By shunting current around
A3Ql1, the AGC voltage changes and thus the output
level of the 313A. The output of A3Q1 is coupled to
a feedback amplifier consisting of transistor A3Q3 -
through A3Q6. Feedback path is from the junctionof
A3R10 and A3R12 to the base of differential amplifier
transistor A3JQ4. The AGC level can be set by adjust-
ing AR, ‘
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_ SECTION V
, | o MAINTENANCE:

i

d.

I
6-2, This section contnins information necessary in
the service and malntenance of the -hp- Madel 313A,
Included are performance checks, adjustment and
calibration procedures andtroubleshocting procedures,
5-3. The test equipmeni needed to properly maintain
and service the 313A |s listed in Table 6-1, Included
in Table 5-31 is the equipment to be'used, required
specifications and recommended type, If the recom-
mended model is not aviilable, other equipments may
be substituted provided’ they meet the - required
specifications. !

e,

:
1t . '
'

5-4. METER MECHANICAI. ZERO. 5-1L.

Section V

i

Checkthe frequency dinl accuracy at sl inte-
gral MHz markers from 2 MHz to 8 MHz.
The electronic counter reading should match
the dial setting + 660 kHz,

Check the frequency dial accuracy at all in-
tegral MHz markers from B MHz to 22 MHz,
The electronic counter reading should match
the dial setting + 1, 1 MHz,

If steps athrough e do not meet spech‘ tcations,
refer to Paragraph 5-17 for adjustment and
calibration procedures,

+

OUTPUT MO NTOR CHECK.

R y a: Set the Model 313A cOntroIs, as tollo\vs-

5-5. Mechnnical zeroing of the front panel meter
should be performed belore any performance checks
or adjustments are performed. To'do this, turn the
eqilpment off for 30 seconds:to allow time for, all
capacitors to discharge and praceed with the procedure ..
described in Paragraph 3-6, ‘

5.-6. FACTORY SELECTED VAI.UI:&. b,

5-7. Factory selected values are dénoted on. the
echematic diagrams by an asterisk. Reference is ‘
alsomade tothe paragraph number inthe manual where )

the method of selection can be found. ¢

5-8) PERFORMANCE CHECKS.
5-9, The performance checks presentedinthis section
are in-cabinet checks designed to compare the 313A
with its published specifications. These checks can
be usedlor incoming Inspection, periodic maintenance
checks and to verify performance after adjustment or
repair.

5-12,
5-10. DIAL ACCURACY CHECK,

a.
Connect the 313A output to the electronic
cnunter using an RG-59B/U (750) cable and
a 755 feedthru termination and set the 313A
controls as {ollows:

2.

INTERNAL
OUTPUT MONITOR
00,0

+10 DBM

OSCILLATOR MODE.
METERMODE. ...
ATTENUATORS . , .
MAX OUTPUT . ...

c.

.
"
[
)

* *r =

Adjust the electronic counter controlstoread
frequency.

b.

Check the frequency dial accuracy at 1 MHz
andat2 MHz. The electronic counter reading
should match the dial setting + 220 kHz.

- OSCILLATOR MODE, . . . INTERNAL
' METERMODE. ... ... OUTPUT MONITOR
MAX QUTPUT ... ... . +10 DBM
" FREQUENCY DIAL , ., .. 1 MHz
ATTENUATORS , ... .. 00.0DB

Set the 400AC Volimeter to the 1V range and
connect it to the outjut of the 313A using
a 75 ohm cable and a 75 ohm feedthrough
termin&tiona.t the voltmeter end 0[ the cable,
IR
The 313A meter should rehd direc#ly over the
CAL mark on the meter {ace and the 400F
should indicate 0,866 V /0. 008 v (0. 707 .
0.007 Option 01)

1 [
N
I 1
!

If the OQutput Monitor Check does pot meet the

specificatiéns of step ¢, refer tq Paragraph

5-17 for Adjustment and Calibration'Procedure.
. ol

. . ' .
METER EXPAND AND TRACKING CHECK.

Connect the 313A, Meter Expand Tcst Set
and the 1 dB/step ‘substitution attenuator as
shown in Figure 5- l ;

Change the 313A METER MODE switch to
312 EXPAND, .

Connect the 3440A dc Digital Voltmeter to |
the test point on the Meter Expand Test Set
and adjust the output of the test sef to pre-
cisely 1,000V, G

Turnthe substitutionattenuator full clockwise
(0dB), Adjust the 313A SCALE OFFSET
Coarse control full counterclochWwise with the
Fine Control centered, The J13A meter
should read 0.0 or less. '

5-1
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Model 313A

Section V
Table 5-1, Required Test Equipment and Accessories
INSTRUMENT RECOMMENDED
TYPE REQUIRED CHARACTERISTICS, MCDEL
Oscilloscope Passband: DC to 30 MHz ~hp- Model 1700B

Wave Analyzer

‘Wave Analyzer

Electronic Counter

Digital Multimeter

DC Null Voltmeter

Bucking Supply
0-10 mV

Thermal Converter

Thermal Converter

I
t

A(i‘.' Voltmeter
/ §

AC Voltmeter

H | ) f

)
!

J;h'nplifﬁr ;

Distortion Filter
Distortion Filter -
D;s:?rtion Filter

Meter Expand

Sensitivity: 50 mV/em
Input Impedance; 1 MR

Local Oscillator Output: 50 mV into 50 ohms
30 MHz Output: 30 mV into 50 chms

Recorder Output: 1 V maximum into 1000 ochms

Selectivity: + 30 Hz at least 60 dB down
Dynamic Range: 70 dB
Input Reference Level: 1 volt

Frequency Range: 0 to 22 MHz
Accuracy: + 10 Hz .

Range: 1V, 10 Vand 100 V
Accuracy: 0.1%

Resolution: 4 digits
Sensitivity: 1 mV full scale

Range: 10 mV Full Scale 30 uV Center Scale
Accuracy: 2%
Input Impedance: 100 kR

See Figure 5-2 for schematic
a. . Resistor: Ixd 65009 + 1% R1
b. Resistor: var5009 + 10% R2
c. Resistor: var 5092 + 5% R3
d. Battery: .34V

Output: 3.5 mV de output for 700 mV ac input
Impedance: 75Q
Accuracy: 0.25% 10 kHz to 22 MHz

Output: 6 mV de output for 700 mV ac input
{Option 01 only)
Impedance: 50Q

" Accuracy: 0, 25% from 10 kHz to 22 MHz

Sensitivity:' 100 pV Full Scale
Accuraey: 0.5% at 866 mV at 1 MHz

Sensitivity: 10 mV Full Scale

Accuracy: 1%

Pasgsband: 500 kHz to 70 MHz
i

Passband; 10 kHz to 22 MHz
Gain: 40 dB

Notch Frequency: 1 MHz

. Notch Frequency: 9,5 MHz

Notch Fi‘equency: 20.5 MHz

See Figure 5-1 for schematic

-hp- Model 312 B

=hp- Model 3581A

-hp- Model 5245L°

=hp- 34T702A with
34740A Display

-hp- Model 419A

1

~hp- Part No, 0811-0302
-hp- Part No, 2100-0324
=hp- Part No, 2100-1481
Mallory RM~42R

-hp- Model H01~11050A

-hp- Mode! 11050A

-hp- Model 400F
with known accuracy

-hp- Model 3408A

~-hp- Model 461A

See Figure 5-5
See Figure 5-5
See Figure 5-5

‘Test Set a, Resistor: fxd 4640 + 1% R1 =hp- Part No. 0698-0090

b. Resistor: var 75 x 10% R2 -hp- Part No. 2100-0076

. ¢. Resistor: fxd 56,29+ 1% R3 =hp- Part No, 0757-1001

d. Resistor: fxd49.99 x 1% R4 -hp- Part No. 0757-0072

, e. Resistor: fxd 1kQ + 1% R5 -hp- Part No. 0757-0021
5-2 01818-1
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Model 313A

Table 5-1. Required Test Equipment and Accessories (Cont'd)

Section V

509 Feedthru
750 Feedthru
Termination

Converter

Probe

Cable

Cable, BNC to
Alligator Clip

Cable, BNC to BNC

750 to 600 Impedance

Accuracy: 1% (Option 01 only)

Accuracy: 1%

Accuracy: 0,25% ¢
Input Impedance: 750
Output Impedance: 500

Attenuation: 10:1
Passband: DC to 30 MHz
Accuracy: 2%

Impedance: 509
Length: 24"

Length: 44"

(3 supplied with 313A

Impedance: 509

Length: 48" (Option 01 only)

~hp- Model 110488
~hp- Model 11094A

See Figure 5-3

~hp- Model 10001A

-hp- Model 11086A
~hp- Model 11037TA

10503A

INSTRUMENT RECOMMEWDED
TYPE REQUIRED CHARACTERISTICS MODEL

10 dB/Step Range: 0 to 120 dB in 10 dB steps -hp- Model 356D
Substitution with known accuracy
Attenuator

1 dB/Step Range: 0 to 12 dB in 1 dB steps -hp- Model 355C
Substitution with known accuracy
Attenuator

]

METER EXPAND TEST SET. T
1
: +20v :
- ' Rl -
B4 TRACKING OSCILLATOR
hp3I3A
| 5 !
I R5 ]
P Y o e (> ogn
S\NTRERR PANELY @
. na ° el 1T«
56.2 49.9
' ! ’
" L = '
-T TR T A -t
108/ STEP
| ATTENUATOR
hp 355C
J33A-R-Q

Figure 6~-1, Meter Expand and Tracking Test Setup
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Section V

¢, Adjust the 313A SCALE OFFSET control so0

I that the 313A meter reads +1,0. Turn the

substitution attenuator 2 steps counterclock-
wise (2 dB). The 313A meter should read
-1,0 £ 0.05 dB.

f. Using the proéedurc outlined in step e, con-
tinue checking the 313A meter tracking through

. the entire range of the SCALE OFFSET con-
trol.
read -1,0 + 0,05 dB,

With the substitution attenuator set to 10 dB,
turnthe 313A SCALE OFFSET Coarse control
full clockwise with the Fine control centered.
The 313A racter should read 0.0 or greater.

If the Meter Expandand Tracking performance
checks do not meet published specifications,
refer to Paragraph 5-17 for Adjustment and
Caljbration procedures.

5-13. OUTPUT FREQUENCY RESPONSE CHECK.

NOTE

If 2 312B Wave Analyzer is avail-
' able, perform steps a through i.

If 2 312B is not available, perform

steps i through 1,

Connect the 313A, 31LB, Thermal Converter,
Bucking Supply and 419A DC Null Voltmeter
as shown in Figure 5-2,

b. Set the 313A controls as [ollows:

OSCILLATOR MODE . ., TRACK 312B _
METER MODE ... ... OUTPUT MONITOR
MAx OUTPUT LI N L "10 DB“!
ATTENUATORS ..... 00,0

a.

C.

e,

In each step, the 313A meter should

£

" tion for the following checks,

Model 313A

St the 312B FREQUENCY RANGE to 0 and
adjust the variable frequency control for
1000, 00 kHz,

With the Bucking Supply 'OFF, set the 418A
to the 10 mV range and zera the meter, Push
the VM button on the 4194,

Turn ON the Bucking Supply and fidjust the
controls for a null on the 413A meter,

Turn the 419A to the 300 ¢V range and if
necessary readjust the controls onthe Buck-
ing Supply for e null on the 418A meter,

Turn the 313A 0.1 dB attenuator one step

counterclackwise and note the reading on the
419A meter, This represents 0.1 dB devia-
Return the

313A 0. 1 dB attenuator to 0,

Using the FREQUENCY RANGE and varlable

frequency control, slowly tune the 312B
through the frequency range between 10 kilz
and 18 MHz observing any deviations on the
4194 meter. The 419A meter should not
deviate more than the value noted in step g.

Change the 313A OSCILLATOR MODE switch
to INTERNAL and set the 313A frequency dial

to 1 MHz., X necessary readjust the Bucking
Supply for a null on the 419A meter, ,

Turn the 313A 0.1 dB attenuator one step

counterclockwise and note the reading on the

419A meter, This readingrepresents0.1 dB
deviation, Return the atlienuator to 0.

WAVE ANALYZER

i

hp312B

DC NULL
AT VOLTMETER

+ TRACKING OSCILLATOR hp 419A

hp 313A 1

© RECCROER TN ©

90 G © G- = L '
0o ® D O o || ctusmes i) e 29
se o o ® e e o (1 el 1o ja‘bm

BYA-BGPY

PREEEEE— Y

. gSERMAL
VERTER R)
hpHOHIOS0A rz 59098 L.y
8000 .34y

<R3
i 1151

o - - == - warw ot

8
' REFERENCE SUPPLY

...............

5-4

Figure 5-2. Output Frequency Response Test Setup



Model 313A

k. Slowly tune the 313A through the frequency
range of 10 kiHz to 22 MHz noting any deviza-
tions on the 419A meter. Any deviations
noted should not exceed the value recorded
in step j.

1.  Change the 313A MAX OUTPUT switch to 0
' DBM and the 41SA RANGE switch to 30 pV.
Repeat steps i through k.

m. If the Qutput Frequency Response check does
not meet the specificatinns of steps h and k,
refer to Paragraph 5-17 for Adjustment nnd
Calibration procedures.

NOTE
The above procedure assumes that
the Thermal Converter is perfectly
flat over the frequency ranpe used,
Any deviations in the Thermal Con-
verter calibration chart should be

subtracted from the reading obtained
in the 313A frequency response curve,

5-14, ATTENUATOR ACCURACY CHECK.

a. Connect the 313A, 312B, 46]A and 34702A and
the (substltution attepuator as shown In Figure
5-3(a),

NOTE
Float the 313A Tracking Oscillator
by using an adequate fsolation t»ans-
former to Isolate chassis grovad
from power line ground,

b, Set the 313A controls as follows:

OSCILLATOR MODE . ..., . INTERNAL
METERMODE. . . ... .. 312 EXPAND
FREQUENCY , . . .....1MHz
ATTENUATORS . . ... .. 00.0 L
MAXOUTPUT. . . ... .. +10dBm

¢. Set the 10 dB/step substitution attepuator to
90 dB.

d.

e,

FREQUENCY ., . ...

Sectjon V

Set the 34702A to 1 V dc Range.

Set the 312B controls as [ollows:
. 1000, 00 kHz

REFERENCE LEVEL. , . . . . 40 dBm
AMPLITUDE RANGE. ... .. -10dB
RECEIVERMODE ....... AM

BANDWIDTH . ......... 3000Hz

fl

i

Set the 461A to 40 dB,

Adjust the 313A Frequency for a maximum on
scale moter indication on the 312B.

Set the 312B Receiver Mode to AM/AFC and
adjust the 312B Cal, Adj, for a 1,000 V dc
reading on the 3470A Display.

Perform the attenuator checks listed in Table

5-2 with the 313A Attenuators and the 10 dB
step substitution attenuator set as indicated,

NOTE

In the following attenuator checks, it

is assumed that the substitution atten-
uators have a perfectly flat frequency
response over the frequency range used,
If there are any variations in the ree
sponse of the substitution attenuators in
the frequency range of 10 kHz to 22 MHz,
these deviations must be considered
when checking the 313A attenuators.

k.

1.

Repeat Steps a through § with the 313A and
312B [cequencies set to 10 kHz and again
with the frequencies set to 18 MHz2, (If
312B-HO1 is available, check at 22 MHz),

<)
Connect the 313A and 312B and 1 B step
substitution attenuator as in Figure 5-3(b),

Set 313A controls as frilows: |

OSCILLATORMODE ., , ... ... TRACK 312B
METERMODE, ...,... ... 312 EXPAND
ATTENUATORS ,...,.,.,.... 000

Table 5-2. 10 dB Step Attenuator Check.

: 10 dB/STEP ‘
313A . SUBSTITUTION 34740A DISPLAY
ATTENUATORS ATTENUATOR INDICATION
00,0 90 1. 000 Ref,
10,0 80 .989 to 1.011 (+ .1 dB)
20.0 70 .989 to 1,011 (+ , 1 dB)
30.0 60 .989 to 1.011 (+ . 1dB)
40,0 50 .989 to 1,011 (+.1dB)
, 50. 0 40 .989 to 1,011 (+ . 1 dB)
60.0 30 . 977 to 1,023 (+ .2 dB)
70.0 20 .977 to 1,023 (+ .2 dB)
80,0 10 977 to 1,023 (+ .2 dB)
90.0 0 .977 to 1,023 (+ .2 dB)

5-5




Section V ! Madel 313A

WAVE ANALYZER
hp 312B
/"/\l
e b b TRACKING OSCILLATOR
\ hp 13A
BTy Resa N = [REE
O ® oI @ v @ o1 o
%o o 0 o o
OISPL AY AMPLIFIER ‘
hp 34740A I00B / STEP 750 TO 500
’ it ATTENUATOR SR s
. d [ o |
r:xgg:uuno@' ‘ [TER——
MULTIMETER PR “hp=10802A
hp 34702A L
' Figure 5-3{a). Attenuator Accuracy Test Setup.
WAVE ANALYZER
- hp3i2B
/’\ . ,
" TRACKING OSCILLATOR
‘ © hp 313A
o) RECORDER 5
o 0O Q Q 30MHe [ T .@ % @@
® 0 O O. LOCAL OSCILLATOR @ P o 1 ] o
0 ™ 0O e o e o A §
IDB/STEP 750 10 504
ATgENUACTOR R DANCE
D355
33A-BI0T4 — -hpc-AIgEgZA
Figure 5-3(b). Attenuator Accuracy Test Setup,
MAXOUTPUT . .+ + s + » s » » » +10DBM to 0.0 and perform the checks listed in Table
RECEIVERMODE .........AM 5-4, '
m. Set the 312B controls as follows: p. Repeat Steps k through o with the 312B
frequency set to 10 kHz and again with the
FREQUENCY . . . 2% » s s s » » » 1000,00 kHz frequency set to 18 MHz, (If 312B-HO01 is
‘REFERENCE LEVEL. . . + + . . . 0 DBM avallable, check at 22 MHz).
AMPLITUDE RANGE., . . . .., .., 0 :
RECEIVERMODE .........AM
BANDWIDTH . . .. ..+ s+ -« » » 3000 Hz

5-15. NON-HARMONIC DISTORTION CHECK.

n. Set the 1 dB/step substitution attenuator to a
10 dB. Adjust the 313A SCALE OFFSET for "
. 0 on the 313A meter and perform the at-
tenuator checks listed in Table 5-3,

Interconnect the Model 313A and Model 312B
as follows:

Connect the 313A

0. Set the 313A attenuators to 00.\0 and the' 1dB/ RECORDER INPUT
step substitution attenuator to 10, Use the 313A LOCAL OSCILLATOR INPUT

SCALE OFFSET controls to set the 313A meter 30 MHz INPUT
5-6 ' )




Model 313A . Section V
Table 5-3, 1dB Step Attenuator Check.
1 dB/STEP

313A : SUBSTITUTION 313A METER

ATTENUATORS - ATTENUATOR INDICATION
00. 0 , , 10 0.0
01,0 1] . 0,020,24D
02,0 8 0,0:0,2dB
03.0 7 0.0x0.2dB
0.0 6 0,.0:+0,2dB
05.0 b 0.0:0.2dB
06.0 4 0.0+£0.2dB
07.0 3 0.0:0,2dB
08.0 2 0,0:0.2dB
09.0 1 0.0:0,2dB '

Table 6-4, 0.1 dB Step Attenuator Check.
1 dB/Step

313A SUBSTITUTION 313A METER

ATTENUATORS ATTENUATOR i INDICATION
00.0 ' 10 0.¢
00.1 10 -0.12,02dB
00.2 10 -0,2 £,02 dB
00, 3 10 =0,3 +.02 dB
00,4 10 ~0.4 + .02 dB
00.5 10 ~0.6 +.,02dB
00.6 10 -0.6+.02dB
00,7 . 10 -0,74,02dB
00.8 . 10 =0.8 +.02 dB

' 00.9 10 -0.9:,02dB
To the 312B ohm cable terminated in 75 ohms at the Wave
RECORDER OUTPUT Analyzer end of the cable,

LOCAL OSCILLATOR OUTPUT
30 MHz QUTPUT

b. Set the 313A and 312B controls as follows:

OSCILLATOR MODE .
METERMODE . . ..
MAX OUTPUT ....
ATTENUATORS . ..

REFERENCE LEVEL
AMPLITUDE RANGE
FREQUENCY RANGE

FREQUENCY. .. ..

INPUT MODE, . ...

IMPEDANCE L
RECEIVER MODE

. % w

L ]

LI N B

3‘123 Controls

TRACK 312
OUTPUT MONITOR
+ 10 DBM ’
00.0

312A Controls

. +10

. 0

. 0 '

, 20 kHz

. TERMINATED,
UNBALANCED

. 15

. AM

¢, Connect the output of the 313A to the input of
the Model 3581A Wave Analyzer using a 75

d. Set the 3581A controls as follows:
AMPLITUDE REFERENCE LEVEL . 0(NORMAL)

INPUT SENSITIVITY. . ....... 1 VOLT
AMPLITUDE VERNIER .. ... .. CAL.
SCALE . . . . v v s v v es s .. VOLTS
RESOLUTION BANDWIDTH ., ... . 3 Hz
FREQ SPAN/DIV, . ......... 100 Hz
SWEEPMODE .. .,....,....MAN
dBV/LIN..........+....dBV/LIN
AFC. .. .....+ 442 vs..» . UNLOCK,

€.

Tune the 3581A FREQUENCY control for a
maximum reading on the 3581A at approxi-
mately 20035 Hz. This is the fundantental
frequency output of the 313A, The 358]A
meter should read 0, 866 V (0, 707 Option 01)

. at the maximum, Note the 3581A frequency

display reading.

Tune the 2581A up 35 Hz. Adjust the 3581A
Amplitude Reference Level as required for
an Indication on the 3581A meter,

Tune the 3581A very carefully for 2 maximum
reading on the meter, The signal 35 Hz above
the fundamental frequency must be more than

5-7




Section v

" 40 dB below the fundamental frequency in step

h,

i

e,

Tune the 3581A up another 35 Hz to 70 Hz
above the fundamental frequency, Tune
carefully for a peak on the 35881A meter.
The signal 70 Hz above the fundamental
frequency must be more than 40 dB below
the fundamental frequency.

Using the above described procedure, checkthe

signals 105, 140, 175 and 245 Hz above the
fundamental frequency, These signals must be

more than 40 dB below the fundamental [requency.

Check the signals at 35 Hz and 70 Hz below
the fundamental frequency. These signals
must be more than 40 dB below the fundamental
frequency.

Check the signals at 105 Hz, 140 Hz, 175 Hz
and 245 Hz below the fundamental frequency.
These signals must be more than40dB below
the fundamental frequency.

Using a 75Qfeedthru, connect the 313A output
to the input of the 5245L electronic counter,
Set the 312A frequency to read 1000. 00 kHz.
The counter should read 1000, 03 or 1000.04.

If the Non-Harmonic Distortion Check does
not meet the specifications of steps ¢ through
1, refer to Paragraph 5-17 for Adjustment
and Calibration procedures.

5-16, HARMONIC DISTORTION CHECK.

a.

Connect the 313A, 3406A, 1 MHz Distortion
Filter and 75 chm feedthru termination as
shown in Figure 5-5, .

b.

OSCILLATOR MODE. . .
ATTENUATORS, ., ....
MAx owpm LR BN I B A
Frequency Dial, , .. ..

c,

d-

k.

Maoadel 313A

Set the 313A controls as follows:

+ + + INTERNAL
.. 00,0

.« » +10 DBM
.+ » D MHz

Set the 3406A to the
the reading.

+10DB  range and note

Slowly tune the 313A frequency down to 1 MHz
noting the dip in the 3406A meter reading.

Change the 3406A RANGE switch asrequired
and very carcfully tune the 313A [reguency
dial for a maximum dip on the 34068A meter,

This dip must be down at least 34 dB  [rom

the value noted in step ¢,

+ Substitute the 9, 5 MHz Distortion Filter for

the 1 MHz Distortion Filter in Figure 5-5,

Tune the 313A frequency to 5 MHz and note
the reference reading on the 3406A in dB.

Tune the 313A frequency dial very carefully
for a maximum dip at 9.5 MHz and note the
reading on the 3406A, This reading must be
down at least 34 dB from the reading ob-
tained in step g,

Replace the 9.5 MHz Distortion Filter in
Figure 5-5 with the 20,5 MHz Distortion
Filter,

Tune the 313A frequency dizl to 8 MHz and
note the reference reading on the 3408A,

Tune the 31JA [requency dial to 20.5 MHz
and very carefully adjust the frequency for a
maximum dip on the 3406A. The 3406A

!

WAVE ANALYZER

hp3128
WAVE ANALYZER
hp 388lA
/_\ —
’ ©
OO0 O © § 56
10/ @ @ ' @ (& a o ¢
00 ™ 6 6 o o | 8038 @ @ %
TRACKING OSCILLATOR J
hp313A
RECORDER . 750 FEEDTHRU
v kI PN oo TERMINATION
LOCAL QSCILLATOR (;:}
»u-a--orlt L2 T © T ? . < o

5-8

Figure 5-4. Non-Harmonic Distortion Test Setup
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Section V

BROADBAND I
TRACKING OSCILLATOR ! SAMPL};NG VOLTMETER
3406A
hp3i13Aa P :
S p— ©
=N QLJ
O 6 g DISTORTION -
o ® ¢ g : FILTER T o
e ———— J
750 FEEDTHRL !
TERMINATION [
(!1} LI
| ¢t 2
Al o 1.
I Pl Ly I
IMHe | 9,50 |20 Mre | Rl |
T | Gian| z.26m [0 | |
€1 [10GQPF| 2%0FF | 1GOFF | *R2 ]
€7 [\OOOPF| LbOFF | 8GR | |
Rl (1.4 ix %0 2 .
N FZ | _1K_|_ 800 | 500 Y W R~ A -l ot b7l P S

Figure 6-6, Harmonic Distortion Test Setup

reading must be down at least 34 dB  [rom

the reading obtained in step j.

5-17. ADJUSTMENT AND
CALIBRATION PROCEDURE.

5-18. The [nMlowing Is a complete adjustment and
calibration procedure for the 313A which should he
performed only after it has been determined by the
Performance Checks that the 313A i5 not within . b,
specifications. Refer to Figures 5-86 and b-7 for
location of internal adjustments. -

5-19, COVER REMOVAL.

a.

5=20, To remove the top or bottom cover, remove the
retaining screws from the sides of the cover, slide the

cover about 1/2 inch to the rear and lift if off. To ro- c.
place the cover, reverse this procedure, :
5-21, To remove the side covers, remove the re- d.

taining screws in the cover and lift it off.

5-22, POWER SUPPLY VOLTAGE ADJUSTMENT.

a.  Set the Model 3440A/3444A Voltmeter to the e
. 100 V DC range and connect between pin 3
of J8 and ground,
b. Turn on the Model 313A and adjust A1R15 for f,

exactly -20 volts,

¢. Connect the 3440A/3444A between J8 pin 1
and ground, The positive supply must be +20
volts and + 0.2 volts, g

d. If the positive supply is not within the limits
specified in step ¢, the value of A1RT can be
changed to bring the voltage into the proper h.
range. Change the value of A1RT approxi-
mately 3002/0. 1 volt of change needed. If the
voltage is too high, increase the value of

A1RT and if the voltage is too low, decrease
the value of AIRT, ‘

5-23. INTERNAL ADJUSTMENTS.

Connect the 313A output to the 175A/1752B
oscilloscope through a 750 cable and a 755
feedthru termination,

Set the 313A controls as follows:

OSCILLATOR MODE . . . INVPERNAL
FREQUENCY ... ..., 1 MHz

METER MODE ., . . . . . OUTPUT MONITOR
MAXOUTPUT ......+l0DB
ATTENUATORS .. ... 00.0

Adjust the oscilloscope controls for 10 stable
cycles in 10 em of horizontal deflection.

Set the Model 3440A/3444A Digital Voltmeter
to the 10 V range and connect between C16
on the RF casting and ground,

Turn on the Model 313A and adjust A4L2,
ASL1 and ASL2 for maximum signal on the
oscilloscope screen. The signal should be
at least 2 voits peak-to-peak in amplitude.

Readjust A5L1and A5L2 for minimum read-
ing on the digital voltmeter. This reading
should be between +0.5 and +1.0 volts,

Adjust the SWEEP TIME on the oscilloscope
to check the waveform envelope. There should
be no amplitude variations in the envelope,

Connect a 10:1 oscilloscope probe between
pin4 of J9and ground. The waveform should
be a sine wave 0,7 z, 1 volt peak-to-peak in
amplitude.

5-9
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Connect the 10:1 oscilloscope probe: to pin 13

of 10, The waveform shouldbe 0,7 £+ 0.2 V
peak-to~-pezk in amplitude,

Connect the input of 52:%'51, counter ﬁetween
pin 4 of JJ9 and set counter to frequency, The
frequency indicated on 5245L must be 35
+ 3 Hz,

5-24. OUTPUT CALIBRATION,

5-12

a.

b,

C.

e,

g.

hl

Remove the grounding strap from the inpul
terminals of the 3440A/3444A so that afloat-
ing measurement can be made,

Sotithe 3440A/3444A range switch to 10 Vand
connect across AITPI and A3TP2,

Adjust A3R31 {meter cal) for a reading of
1,107 £ ,002 V on the 3440A/3444A,

If A3R31has insufficient range for the ndjust-
ment, the value of ASR26 may be changed to
bring the control into the correct range, I

the voltmeter reads low, lower the value of
A3R26 by 10009, If the voltmeter readshigh,

raise the value of A3R26 by 10009,

Connect the 3440A/3444A between AJTP3
and ground.,

Adjust A3R14 (AGC reference level) to obtain

5,80 + .01 V on the 3440A/3444A,

Set the 400F Voltmeter to the 1 V range and
connect to the 313A output using RG-59B/U
cable and a 759 feedthru termination at the
voltmeter end of the cable, (Use a 500
termination and RG-58C/U cable for Option
01 instruments. ) ‘

Adjust the 313A OUTPUT CAL control R6
50 that the meter reads directly over the
CAL mark on the 313A meter face,

If the meter is less than full scale at full

‘clockwise rotation of the QUTPUT CAL con-
‘trol, reduce the value of A3R1 by 2509 and
repeat step h. If the meter is greater than

full seale at full counterclockwise rotation
of the OUTPUT CAL control, raise the value
of A3R! by 2500 and repeat step h,

Adjust ABR58 (detector gain) so that the 400F
reads exactly 0.866 volts., (For Option 01
instruments, adjust ABR58 for 0. 707 volts, )

If the 400F reads below the calibrationpoint
with ABR58 at maximum counterclockwise
rotation, increase the value of ABR49 by the
percentage that the output voltage islow with
ABRS8 centered, If the400F readsabove the
calibration point with A8R58 at maximum
clockwise rotation, decrease the value of
ABR49 by the percentage that the output volt-
age is high with ABRS8 centered,

Mndel 313A

5-26, FREQUENCY DIAL CALIBRATION.

1

a, Connect the Model 524f L electronie counter
to the output of the 31LA using an RG-59B/U
cable and a T5Q [eedthru termination at the
counter ond of the cable,

b. Sct the electronic counter to read frequency,

¢, Turn the 313A frequency knob clockwise until
the stop is felt, ‘

d, Loosen the set screws securing the dial hub
to the ball drive mechanism and rotate the tre-
quency dial until the alignment dot to the left
of zero is directly under tho mark inthe dial

* window. Retighten the serews,

e, Loosenthe set serews in the straigﬁt coupler
connecting the pear mechanism to the long
tuning shaft. :

f. Remove the cover from the bottom of the RF
casting and turn the tuning capacitor plates
until they are fully meshed (maximum capaci-
tance). Retighten the set screws using care
not to disturb the previous adjustment,

g. Turnthefrequency dial until 0 appearsdirectly
under the window index marker.

h. Adjust L1 {located on front of RF casting) to
obtain a reading of less than 10 kHz on the
electroni¢ counter, :

i. Set the frequency dial to 22 MHz and adjust
Al2C2 to obtain a reading of 22 MHz + 10 k2
<n the counter. ‘

j. Repeat steps h and f until the error at both
ends of the dial is less than 10 kHz.

k. If the frequency reads too high in step f and
turning A12C2 to maximum capacitance does
not bring the frequency down to 22 MHz, re-
move the RF castingbottom cover and increase
the value of A12C1 by 6 pF. I the frequency
in btep i reads too low and turning A12C2 to
minimum capacitance fails to bring the fra2-
quency up to 22 MHz, decrea.'e the value of
Al12C1 by 5 pF. Replace the bottom cover
and perform steps h and i cgain,

1. Use the electronic counter to checkthe 313A
frequency dial accuracy between 10 kHz and
22 MHz, The dial and counter must agree
within the limits specified in Paragraph
5‘10-

5-26, NON-HARMONICDISTORTION ADJUSTMENT.

a. Inte;connect the 313A and 312B as follows:
Connect the 313A

RECORDER INPUT
LOCAL OSCILLATOR INPUT
30 MHz INPUT|
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bl

OSCILLATOR MODE
METER MODE , .
MAX OUTPUT . .
ATTENUATORS . .
Frequency Dial, .

To the 312B

' RECORDER OUT PUT
LOCAL OSCILLATOR QUTPUT
30 MHz OUTPUT

Set the 313A and 312B controls as follows:
313A

. TRACIK 312

, OUTPUT MONITOR
. +10 DBM
. 00,0

+ 1 MHz

" s % v ¥
- v v v 0w

3IRD

REFERENCE LEVEL. ., ., +10
AMPLITUDE RANGE, .. 0
FREQUENCY RANGE. . . 0

FREQUENCY. ...

... 20KkHZ

RECEIVER MODE , ... AM

c,

e,

f.

AMPLITUDE REFERENCE LEVEL.
UNPUT SENSITIVITY . .
AMPLITUDE VERNIER , , .. ...

Connect the 10:1 oscilloscope probe between
AI0TP1andgroundandadjust the oscilloscope
controls for a stable presentation of the
signal,

Adjust AI0LYl'and A10L2 for maximum de-
flection on the oscilloscope, The minimum
level should be 3 volts peak-to-peak,

Connect the output of the 313A to the input
terminals of the 31581A Wave Analyzer using

an RG=59B/U cable terminated in 75 © at the
3581A end of the cable. {(Use 501 cable and
5022 termination for all Option 01 Instruments. )

Set the 3581A controls_aé follows:

0(NORMAL)
o+ s s+ 1VOLT
CAL.

SCALE f,i L I I ] VOLTS

RESOLUTION BANDWIDTH . . . . .

3Hz

FREQSPAN/DIV. . . v v v ... .. 100 Hz

SWEEPMODE ..,..........MAN

dBV/LIN ... ...0v 40044, ., dBV/LIN

AFC. . v v e o v v e v e v v s s s« UNLOCK

g. Tune the 3581A Frequency control to approxi-
imately 20036 Hz to find the fundamental output
frequency of the 313A. The 3581A meter should
indicate 0,866 (+ 10 dBm) (0. 707 Option 01)
maximun. Note the reading on the 3581A Fre-
quency display. ' :

h. Tune the 3581A up in frequency by 35 Hz,

L Turn the 35861A RANGE switch down as re,-
quired for a display on the 3581A meter.

'}, Tune the 3581A very carefully for a maximum

reading making certzin that the signal moni-

,,}ored is 35 Hz above the frequency noted in
step g. ‘ .

k.

q.

Scction V

Adjust AORT and A9RS (carrier balance} als
ternately for a minkmum reading on the
3681A meter, turning down the range switch
as necessary for additional sensitivity,

Tune the 3581A up another 37 Hz {70 Hz above
the fundamental) for maximum rending on the
3681A meter. ‘

Adjust ASRIO. AJdCZ, AIC3 and ADL1 (side
band balance) alternately for o minimum
reading on the 3581A meter,

Tune the 3581A 105 Hz above the fundamental
frequency and measure the amplitude of the
signal, The amplitude must be more than

40 dB below the fundamental frequency, If
after adjustments have been made, the non-
harmonic distortion check is out of tolerance,
the value of A2R11 may be changed, In most
cases A2R11 will have to be incrensed In
value In order to increase the amplitude of
the 35 Hz signal.

Tune the 3581A 140 Hz above the fundamental
{requency and measure the amplitude of the
signal. The amplitude must be more than

40 dB below the fundamental frequency,

Tune the 302A 140 Hz above the fundamental
frequency and measure the amplitude of the
signal., The amplitude must be more than
40 dB below the fundamental frequency,

.~ Check the signalsat 105 Hz and 140 Hz below

the fundamental frequency. These signals
must also be more than 40 dB below the -
fundamentatl frequency,

If the Non-Harmonic Distortion Adjustment
cannct be performed to meet specifications,
it may be necessary to change the value of
A2R11, To select the correct value of A2R11,
connect an oscilloscope toeither A2 pin 4 or A2
pin 13 and change the value of A2R11 until
the observed waveform on the oscilloscope

" ie.between 0,5 and 0.9 volts peak-to-peak,

Te¢ increase the amplitude of this signal,
increase the value of A2R11, If the value of
A2R11 is changed, repeat steps a through r,

Set the digital voltmeter range switchto 10V
and connect between C16 on the RF casting
and ground. The meter should indicate less
than +1.0 V. .

Connect the output of the 313A to the input
of the 5245L electronic counter using a 759
cable and 75Q termination (509 cable and -
termination for Option 01 instruments), ' Set
the 312Bfrequencytoread 1000, 00kHz, The
counter should indicate 10000, 04 or 10000, 03,
If the counter reads9999,97 or 9999, 96,
interchange the leads on C12 and C13 on the
RF casting and repeat e through s.

5-13

L o TIPS
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5 27. METER FXPAND AN TRACKING.

f "

. “'h Connect; the 3134,  the Meter Expand Test
| Sct and the 1'DB/step' substitution nttenuntor
i

‘ as shown in Figure 6-1, }
- l
" "'b, ' Connect the digital: voltmeter to the test
b point onthe Meter Expand Test Set and adjust
- the voltage control on the test set for a read-
. "% 'ing of 1,000 yolts on the digital voltmeter.

: Turn the substitution attenufttor to 4 dB

Ac\Just the 813A SCALE OFFSET controls so
that the 313A neter reads +1,0 DB. t ' E
Turn the substitution' attenuator to 6 dB. If
the 213A meter reads below -1,0 dB, ndjust
A3R23 (expand tracking) until the meter reads

. as much above -1,0 a8 it previously read '

S below 1,0 dB, If the 313A meter reads )

: above 1,0 dB, udjust A3R23 until the meter
reads as muchbelow -1,0 dB as it previously
read zbove ~1,0,

e, wurn the substttutton attenuator to'4 dB and
' readjust the 313A SCALE OFFSET controls
for o meter readlng 7[ +1,0dB,

f, "Repeat steps b through e several times until
no error exists at either end of the scule

Tu.rn the substitution attenuator to 0dB, Turn
; the 313A SCALE OFFSET Coarse control full

" CCW with'the Fine control centered. The .~
T 313A meter should read 0.0 or less, '

r\. : Adjust the 313A SCALE OFFSET controls so

that the 313A meter reads +1,0 dB. Turn

: g the substitution attenuator control to 2 dB.
Y A . 'The 313A meter should read —1 0dB 0 02

dB. L , 1
. '\ b

i, \ Readjust the 313A SCALE OFFSET controls

80 that the 313A meter reads +1,0 dB and

repeat steps h, through 10dB of attenuatton

\

Turn the 313A SCALE OFFSET Co:u'se Con—
| trol full CW with the Fine control ‘centered.
The 313A meter must read 0.0 or greater

‘.. ) |'§ o ; |,

‘;1 i

. a' Comnect the 313A 3128 419A Voltmeter.
H01-11050A Thermal Converter and Bucking
Supply as shown in Figure 6-2, '

1 f

b, Set the 313A controls as follows:
OSCILLATOR MODE . . . TRACK 312 "
METER MODE , . . . . . OUTPUT MONITOR
MA-XOU.I‘PUT,D . L . +10 DBM vt '
ATTENUATORS . .,. . . 00,0

: !
] : 1

5-14
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Set the 312D frequency to 10 kHz with the
variable frequency control and the FREQUEN-
CY RANGE switch set to 0.

Sat the 416A to the 10 mV range and the
Bucking Supply to OFF., Push the VM
button gn the 418A, The 419A should read
between 6 and 8 millivolts,

‘Turn ON the Bucking Ehlpply and adjust the .
controls for, 2 null on the 419A, |

Turn the 410A RANGE swttcn to the 300 pV.
range and il necessary, readjust the Bucking
Supply controls for a null on the 419A,

© Turn the 313A 0, 1 dB attenuator ore stop

CCW and note the 419A reading. TLis re-
presents 0,1 dB deviation for the following’
check., Return the attepuator to zero,

Tune the 312B slowly between 10 KHz and 18

" MHz (for HO1-312A, tune between 10 kHz and

22 MHz) noting any deviations in the 410A
meter, Any deviations should not exceedthe
value noted in step g.

Switch the 313A OSCILLATOR MODE switch
to INTERNAL and slowly tune the 313A from
1 kHz to 22 MHz noting any deviations on the
419A meter. Any deviations should not ex-
ceed the value recorded in step g.

With the 313A frequency set to, 22 MHz,'
adjust ASC33 {[requency response) for zero
on the 419A meter and repeat steps a through
i,

If necessary, AB8C33'may be readjusted'to
meet the limits of steps { andi. I ABC33
has {nsufficient range to meet the limits of
steps f and i ABC26 may be changed, If the

* limits cannot be met dve to ABC33 reaching

its minimum capacitance setting, inerease
the value of A8C26approximately 3 picofarads
and again perform step f through i, If the
limits cannot be reached due to A8C33
reaching minimum capacitance setting, de-
Jerease the value of ABC26 by 3 picofarads

~ and again perform steps I through 1.

1

NOTE —m———

The above procedure assumes
that the Thermal Converter is
perfectly flat over the frequency
range used, If the calibration
chart accompanying the Thermal
Converter shows any deviations
greater than 0, 25% over the fre-
.quency range of 10 kHz to 22 MHz,
this deviation must be subtracted
from the deviations noted in the
" 312A output response curve,
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Cﬁange the 313A attenvators to 11,1 and the
output frequency to 1 MHz,

Change both the 419A and bucking supply to
the 1 mV range and adjust the bucking
supply for a null on the 419A meter,

Tune the 313A slowly from 1 MHz to 22 MHz

noting any deviations on the 419A meter, Any
deviations should not exceed the value noted
in step g,

If the 419A indication at the high end exceeds
the value noted in step g Increase ABC37 by
5 pF and repeatsteps | through n, If the 410A
fndicates high decrease ABC3IT by b pF and
again perform steps | through n,

Setthe 313A output frequency to 1 MHz, Change
the 313A 10 dB step attenuator to zero and at
the same time change the MAX OUT PUT switch
to 0 DBM. I necessary, readjust the bucking
suppiy for a zero indicationonthe 418A meter.

Tune the 313A from 1 MHz to 22 MHz, noting
any deviations on the 419A meter., The 419A
should not deviate more than the value noted
in step g.

If the 419A excceds the value noted in step g
(1% deviatjon) increase ABC38 to lower the

Section V

410A indication in the middle of the band and
increase the value of ABRS% to bring up the
response on the high end of the band,

§-29. TROUBLESHOOTING,

5-30, The following pracedures are designed to aid
the user in locating malfunctions in the Model 313A
fn o minimum of time, Included isatroubleshooting
tree which, if followed in numerical sequence, should
reduce the time required to isolate the malfunction to
a particular block (See Figure 7-1)

5-31, If shouldfirst be determined by the Performance
Checks (Paragraph 5-8) or the Adjustment and Cali-
bration pracedures (Paragraph 5-17) that a malfunction
does exist. Once this has been determined, visually
inspect the instrument for loose wires, burned or
shorted components and possibly any [oreign matter
such as nuts, screws and washers that might have
become trapped inside the instrument, If no defect
can be found visually, continue with the following
procedures,

6-32, PROCEDURE,

65-33. Sincethe 313A has two mades of operation, the
malfunction ean readily be isolated to one of three
areas. Table 5-5 and Figure 5-10 will help to isolate
the malfunction to a particular area,

Table 5-5. Area Troubleshooting

OUTPUT NORMAL AT J7

- MODE (0.866 V rms into 759) TROUBLE AREA

INTERNAL YES #1

TRACK 312 NO

INTFRNAL NO #2

TRACK 312 YES

INTERNAL NO #3

TRACK 312 NO

AREA #1 (TRACK 312)

AREA #3

Delta Oscillator A2
Single Sideband Generator A9
Buffer Amplifier A10.

AREA #2 (INTERNAL)

Local Oscillator A12
Crystal Oscillator A4

Power Supply Al
AGC Amplifier A5

‘Mixer A6

Low Pass Filter A7

Power Amplifier P/O AB
Average Detector P/0O A8

AGC Control Amplifier P/O A3
10 dB Attenuator Pad P/0O A8
Attenuators A13 and Al4
Broadband Amplifier Al)

Figure 6-8, Area Troubleshooting
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§-34, The Troubleshooting Tree (Figure 5-10) when

used in conjunction with the functionzl block diagram " ' ‘
(Figure 7-3) and schematic diagrams (Figure 7-4
through 7-9) will greatly simplify troubleshooting the
Model 313A, To use the troubleshooting tree, begin +

at @ and continue in numerical sequence according R}
to the results (true or false) of the checks Indicated 10K cl6
on the troubleshooting tree. If any test fails refer to 1.5V — -hp~2100-0993 s
the schematic dirgrams and utflize the voltage levels D CELL S 0.7V -

to aid in determining the cause of failure,

5-35. Check the AGC voltage at C16 on the RF cast-
jng. 1If the AGC voltage is abnormal (+0,6 to +1 volt
is normal) disconnect the lead from C16 and substi- {
tute an external AGC voltage while troubleshooting

the closed loop (See Figure 5-9), Adjust the potentio- ak-ha

meter RI for approximately 0.7 volts. Figure 5-9. AGC Substitution Test Setup




NOTE

The woltage Ieveln indicated oo this troublerhonting:
brew are nevpinal vatues and may vary sbizhdy bron
one inelransend to anether,  Thepvefore the ilicated
values rhould b used For teouble phinding purposes
naly aml not for wijustments,  tae 4 W1 oneibbine e

) probe b present adlng, AR oncillascgne with & panss
bamt ot at feant 30 M)z ebould be wred,

et the JIIA vontrode s (olloms uplens rthaysine ne
divdted 36 the rroubleshooting tree,
SCILLATOR MODE
METER MODE
MAX QU RUT

INTERNAL
OUTICT MONITOR
« 1 dim

TRUE
ATTERVATORS £0.0 '
FHEQUENCY DIAL 1 At
(LARTEER ARQT)
® 35V PP — "
FALSE
]
FALSE
{NORMAL QUTPUT}

TRUE

®

TRUE

{OUTPUT JACK 17)
INTEY A 7312 LOAD | SNIH2
1
[CASTING ENDOF CADLE W

J.ANpap
1 M

FALSE
r QIrCK
5% FOIL CONTAC
ARILET FOR LGN RESESTANCE OR
ARC2Y FOIL SBORT
AERI FOR OPEX COIL
AR FOROPER
ANC2Y FOR OPER

FALSE

TRUE

{LOW PASS FILTER OUTPUT)
10 my pep
T Az

(OUTPNT JACK 47)
0.866 ¥ RMS UNDISTORTED ]
INTO A 73 12 LOAD 1Mz b

FALSE

TRUE

TRUE FALSE
(MIXER OUTPUT) s
e 100 mY el —
1 Mz
FALSE FALSE

(AGC AMPLIFIERR OJTPUT)

T0 mv PP, 30ML: P

NORMAL INDICATION

1 BEE Y IALS ENDISTORTED =

|

P MHIMAL INDICATION

CHECK
—— Al2 ANTRATE Fubit OPEN
RESISTORS AN EWITCHES

t
OPEN

NORRMAL IXDICATION
CHECK
PowERANTIIFIER | O AR

CIECK
Low PAsS FILTEIT A% yoRt

FALSE

{SINGLE BIDEDAND GENERATOR OUTPUT)
1H) mY P

SRR - > .. TRUE
OPEN SIOREED COLS AND .
CAPACTIORS i“““‘ N2 ‘
Pt OSCILLATOR MODE:
INTERNAL
TRUE

TRUE
I CGEPIND 2V a0.2V
@ T B RIND) V02V
H
CIIECK @
N FALSE lrv?;v:mmv A) |
! POWER CORD

L__ (HROADBAND AMPLIFIER A1l QUTPUT)
L3V =) 31 M2

| (DROADDAND AMPLIFIER ALL INPUT)
FALSE S0 MV Py 31 M2 m—pe-t

TRUE

—

e 1A4Q) COLLECTOR

}
e
1V PP, 30 MHe |

CHECK
r—— BINGLE SIDETKRDY GENERATOR A TRUE NORMAL INDICATION
JOPIN 4K PINIZ
TRUE 0.5V P-D o1 V
MBRzed2
ALOTP-1 CECK
[~ 4 v{l--pl: 30 ]nnu F'AIILSE DELTA OKCTELATOR A2

CIYCK
FALSE NYFFEIR ARTPLTFIER A0

AGC AMPLIFIER A3
AGC YOLTAGE AT Ci6
AGC CONTROL AMPLIFIER PO A

AGC AMPLIFIER A%
AGC VOLTAGE AF CLS (0.5 TO » 1 V}
IF ABNDRMAL CHECK AGU CONTIMOL
ANMPLIFIER /0 A

NORMAL INDICATION

CHECK MIXER AS FALSE

'

TRUE

CHECK
CAYSTAL USTILLATOR A4

CHECK
e BROADBANIFANTFLIFIER A1)
AJIKL. AlIK2

FALSE

CHECK
LOCAL OSTICLATOR A12

J¥A=D=10P3

Figure 5-10. Troubleshooting Tree.
5-17/5-18.




PERFORMANCE CHECK TEST CARD

Hewlett-Packard Model: 313A Tests Performed by:
Tracking Oscillator ] Date
Serial No. :
i
DESCRIPTION CHECK

1., DIAL ACCURACY CHECK
a. 1 MHz 1 MHz + 220 kHz

2 MHz — . 2 MHz 1+ 220 kHz

b, 3 MHz —— 3 MHz & 660 KHz
4 MHz — 4 MHz 2 660 kHz

5 MHz — b MHz + 660 kHz

6 MHz e B MHZz 1+ 680 kH2z

T MHz 7T MHz & 660 kHz

B Mtz —— 8 MHz : 660 kHz

e. O MHz " 9 MHz +1.1MHz
10 MHz 10 MHz + 1. 1 MHz

11 MHz ———— 11 MHz 2 1,1 MHz

12 MHz 12 MHz = 1.1 MHz

13 MHz - —_— 13 MHz + 1.1 MHz

14 MHz 14 MHz = 1.1 MHz

15 MHz 15 MHz + 1.1 MHz

' 16 MHz - 16 MHz & 1,1 MHz

17 MHz 17 MHz + 1.1 MHz
18 MHz 18 MHz + 1.1 MHz
19 MHz 19 MHz + 1,1 MHz
20 MHz 20 MHz + 1.1 MHz
21 MHz 21 MHz + 1.1 MHz
22 MHz \ : 22 MHz 1 1,1 MHz
2. OUTPUT MONITOR CHECK w—e 0,866 V £ 0,008V

3. METER EXPAND AND TRACKING
a, +1dB .. +1dB:0.05dB
b. -1dB e = 1 dB ¢ 0,05 dB

4, OUTPUT FREQUENCY RESPONSE CHECK

a. Track 312A Mode, + 10 dBm
b. Internal Mode, +10 dBm
¢, Internal Mode, 0 dBm

> 1+ 0.1 dB deviation
> + 0.1 dB deviation
> + 0.1 dB deviation

5, ATTENUATOR ACCURACY CHECK
a, 10 dB Attenuator

8; 00.0 dB J a0, 0 (Reference)
10.0 dB —0.0:0.1dB
: {3) 20.0dB —_—0.01+0,1dB
(4) 30.6aB | — 0.0+0.1dB
(5) 40.0dB —_—10.010,1dB
! {6) 50.0dB —0,010.1dB
. (7) 60.0dB : ——0,0:0.2dB
© {8) 70.0 dB —0.0:£0.2dB
(9) 80.0dB arnaee 0,02 0.2 dB

. (10) 90,0 dB —0.0:0.24B




PERFORMANCE CHECK TEST CARD (Cont'd)

DESCRIPTION I CHECK
5. ATTENUATOR ACCURACY CPECK (Cont'd)
b, 1 dB Attenuator
(1) 00.0dB ——— 0,0 {Reference)
(2) 01.0dB —0.00.2dB
{3) 02.0dB e 0.0 1 0,2 dB
{4) 03,0dB ) —_—— 0.0x+0.2 dB
(6} 04.0 dB —0.0:0,2dB
~(6) 05.0dB —— 0,020.2 dB
{1 06.0dB — 0,0+0.2dB
‘(8) 07.0dB -——- 0,002 dB
{9) 08.0 dB —_0,0+£0.2dB
(10) 09.04dB —_0,010,2dB
c. 0.1 dB Attenuator
{1} 00.0dB — 0.0 (Reference)
(2) 00.1dB —0.120,02dB
(3) 00.2 dB —0.210,02dB
(4) 00.3 dB ——0.3+0,02dB
{5) 00.4dB e 0.4 2 0,02 dB
{6) 00.5dB —_— 0.520,02dB
() 00.6dB —_—0.620,02dB
(8) 00.7 dB —_—0.720,02dB
{9) 00.8dB — - 0.820,02dB
{10) 00.9 dB —0.9+0,02dB
6, NON-HARMONIC DISTORTION CHECK
a, Distortion
(1) 20 kHz ) (Reference)
" (2) 20 kHz + 35 Hz Down > 40 dB
©(3) 20 kHz + T0 Hz ——— Down > 40 dB
{4) 20 kiz + 105 Hz Down > 40 dB
(5) 20 kHz + 140 Hz | Down > 40 dB
{6) 20 kHz + 175 Hz — Down > 40 dB
{7) 20 kHz + 245 Hz Down > 40 dB
(8) 20 kHz - 35 Hz Down > 40 dB
(9) 20 kHz - 70 Hz Down > 40 dB
(10) 20 kHz - 105 Hz — . Down > 40 dB
(11} 20 kHz - 140 Hz - Ddwn > 40 dB
(12) 20 kHz - 175 Hz Down > 40 dB
(13) 20 kHz - 245 Hz Down > 40 dB

b, 312A Tuning
1000. 00 kHz=

—— 1000.03 or 1000, 04
Counter Indication

7. HARMONIC DISTORTION CHECK

a, Tuning I MHz
b. Tuning 9,5 MHz
c. Tuning 20.5 MHz

on— Down > 34 dB
Down > 34 dB
Down > 34 dB
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6- I. INTRODUCTION.

6-2,

SECTION Vl
REPLACEABI.E PARTS

This section corlams . .Iormntion for orderlng

replacement parts, Table 8-1 lsts parts In alpha-
meric order of their reference designators and indi-
cates the Aeseription, -hp- part number of each pard,

together with any npplicnblc notes, and provides the o

following: ‘

2,

C.

e

Hgggﬂaub

DPDT
elect

encap

Ixd
GaAs

01818-1

Total quantity used In the instrument (TQ |

column), Thetotal quantity of apartisgiven
the first time the part number appears,

Description of the part.

fations balow.)

(Sce list of abbrev-

Typlcal manvfacturer of the part in a five-
digit code, (Sce Appendix A for list of manu-

facturers, )

Manufacturer's part number,

= ansembly

= motor

= battery

» capacitor

= dlode

= delay Jine |
«lamp

= misc electronle part

= wilver
= aluminam
» ampere {s)
= gold
* capacitor
= ceramic
= gocfficlent
» common
i m composition
= ¢onnectlon
= depoaited
= double-pole duouble«
throw !
= double-poie single
throw
J

= elecirolytic
= gncapsulated

= farad (s}

= [leld effect trunsivtor
» fixed

= mallium nrunidf

= gigahertz = JO*¥ herts
« paard {ed)

= germanium

= ground (ed)

« henry {lex}
= mercury
= mm (t;tlt (0} per

® Dupont de Nemours

Section VI

6-3, Miscellancous parts, nre listed at the end of
Table 6-1, ‘ ;

6-4. ORDERING 'I‘NFORMATIO:N.

6-6. To obtain'replacement parts, nddressorder or

6 6. NON-LISTED PARTS,

~g«7., To obtain a part that is not listed, include:

a, Instrument model number,

b, Instrument serial number,

c. Description of the part.

d. Functlion and location of the part,

DESIGNATORS
- = fune ME » mechanleal part
= filter P w nlvg
= heater Q » transistor
= integrated circuit QTR = tranelstor-diode -
» fack R = reislor .
= relay RT = thermistor
= Inductor 5 = swjtch
= meter T = transformer
ABBREVIATIONS
= |nside dlameter ns « ranosecond (s) = 10°7
= {mpregnated : seconds
= incandescent nsr » not separately replace -
» fnsulation (ed) oble -
= kilohm {s) » xo;’ ohms | R wohms)
- + = order dencripllnn
kiluheste « 107 herlz oD = wuld:’;‘lumcur
= Inductor
: » = peak.
= linear tape|
- i:n‘“lm‘:up“ pe = printed circuit o
»mil . 107 -3 pF = plcofarad (s) = 10 12:
.3, farads
- mlllhmpere (8) =10" ply = peak lnverse vnluge
amperes " . plo » part of
= megahertz = 1077 hertz  © pos . = poslilon {s) :
= megohm {#) = 10'5 chms  poly 'wpolystyrenc .
= metal fllm pot = potentivmelel
= manufacksrer p-p » peake-ta-prak
* mounting ppm = parts per milllon
= millivolt (s) = 107 vnlll pree = precision {(Lemperabire
= miero = 108 ) coelficient, Jong Lerm
= microvolt {s) = 107 votll stabllity, and/or lol-
L - Mylar . erance} SR
" » panoampere (s) = 107 R s pesistor
wmperens "Rh = phodlum
» normally closed ms = rool-mean-sgua re
= neon . rot =rotary
» mrnally open ' .
= negatlve poaitive 2er0 . Be » nelentum
(zero temperature co- seck | ction (s)
efflelent) BL
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inquiry to your local Hewlett-Packard Field Office,
(See Appendix B for list of office locations,) Tdentify
‘ pnrts by their Hewlett-Packard part numbers,
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HEERE . | DESCRIPTION RN P ~hp- PART NO,
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R A L e
. rew U o -
b .3, ) Screw; set T 0! ,» 8030-0023
v ., '4, Spring; thrust: ; ‘ y' - 1460-0114
5 Nut S i 2260-0001 :
'8, Wabher; lock | Coih " 2180-0001 |
‘ g ?V‘:sher- logk - oot - th , i)'(Zlgg(f;:gf'.:gg |
©* 8., 'Nut Partof 3101-0100 Switch Assembly'y ! !
, '_. 10,) Nut Part of 3101-0100 Switch Assembly ' Pt
1 11, Serew; Set #8-32 x 3/16 Allen : \ ' 3030-0001
12, Screw; Set #6-32 x 1/8 Allen - 3030-0022
13, Nut. v o o v 2950-0054 .
1,14, Washer; flat L S 1.,3050-0064 "
15, Nut;3/8x32 | 1, v 2050-0001
16, “Washer; flat N A I 3050-0067
17, Washer; 3/8" g ~2190-0016 e
© 13, Washer; 1/4" lock | gy, 1 12190-0027
19. Serew; #6432 ' S I v 2370-0016 )
.20, Screw; #8-32 R AT 253+0011 v
21, .Screw A ARt ‘ ,0520-0018. , !
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Model 313A

section VI

MP3

MPI

DESIGNATOR DESCRIPTION «hp- PART NO.
MP-1 Cover: .side frout 5000-0737
MP-2 Cover: side rear 5000-0736

' MP-3 Cover: top 5060-0740
MP-4 Panel: rear 00313-~00208
MP-5 Plate: fluted aleminum 5000-0051
MP-6 Frame 00313-24401 |
MP-T Retainer: 4H handle 5060-0766
MP-8 Handle 5060-0763
MP-9 Cover: bottom 5060-0752
MP-10 Foaot 5060-0767
MP-11 Stand: tilt 1490-0030
MP-12 Panel: front 00313-00201
MP-13 Strip: trim 50005835
MP-14 Panel: plate 00313-04301
MP-15 Strip: top front panel 5000-~5836

_ Figure 6-2, Chassis and Cover Component Identification

6-3




Sectioq VI Model 313A
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Model 313A

Section VI
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Model 313A

Section VI
Table 6-1, Replaceable Parts
REFERENCE ~hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR, MFR. PART NO.
Al POWER SUPPLY ASSEMBLY.
00313-66501 1 | PC Board Assembly -hp-
1480-0116 2 [ Rollpin: steel plain B4396 | 659-032-156-1000
5040-14064 2 | Extractor =hp-
i
Cf 0180-0149 4 | C: fxd Alelect 65 tF +100% -10'0 60 vdew 56280 | Type 30D DIEHTB-
. DSM
c2 0160-0092 41 | ¢ fxd cor 0.01 2 F +80% ~20% 100 vdew 81418 | TA obd
c3 0180-0149 ¢: Ixd Al elect 65 ¢ F +100% -10% 60 vdew 56282 | Type 30D D36978~-
DSM
o} 0180-0045 2 | ¢r fxd Al elect 20 uF +76% -10% 25 vdcw 56280 | 30D206G025CB2-
DSM
(641 0180-0140 C: fxd Al elect 65 F +100% -10°h 60 vdew 56289 | Type 30D D36987-
DsM
ce 0160-0093 C: fxd cer 0,01 ¢ F +80% -20% 100 vdew p1418 | TA obd
c1 0180-C046 ¢ fxd Al elect 20 uF +175% -10% 26 vdew 56289 | 30D206G026CHB2-
DsSM
cs 0180-0149 C: Ixd Al elect 65 pF +100% -10% 60 vdew 56289 | Type 30D D36978-
' DSM
CR1 thru 1901-0168 '4 | Diode; pwr rect 200 V 04713 | SR 1358-3
CR4 )
CRS 1801-0025 1 | Diode: Si 100 piv 12 pF 100 mA 04651 | b3072
CRS 1802-0048 1 | Diode: breakdown zener 6,81 V +5% 400 mW | 04713 [ SZ10939-134
Q1 thru Q4 1854-0215 8 | TSTR: Si NPN 2N3904 04713 | ohd
Ri 0686-5115 2 | R: fxd comp 5100 25% 1/2 W 01121 | EDB 5115
R2, R3 1683-5125 4 | R: fxd comp 5100Q 5% 1/4 W 01121 | CB 6125
R4 0683-5625 2 | R: fxd comp 560002 +5% 1/4 W 01121 | CB 5625
R5 0698-3515 1 | R: fxd met flm 59008 21% 1/8 W 10701 | MF56C T-0 obd
R6 0698-3497 1 | R fxd met flm 60409 21% 1/8 W 19701 | MF5C T-0 obd
RT* 0698-~3442 1 | R: Ixdmet fim 237Q 1% 1/8 W 75042 | CEAT-C obd
R8, RY 0683-6125 R: fxd comp 51009 5% 1/4 W 01121 | CB 5125
R10 0686-5115 R: fxd comp 5108 5% 1/2 W 01121 | EB 5115
Ril 0683-5625 t fxd comp 56005 5% 1/4 W 01121 | CB 5625
RI2 0683-3925 1 | R: fxd comp 39000 5% 1/4 W 01121 | CB 392%
R13 0767-0437 1 | Re fxd met fIm 47505 1% 1/8 W 18701 | MF5C T-0O obd
R14 0698-3226 1 | R: fxd met {Im 64909 1% 1/8 W 19701 | MF5C T-0 ohd
R15 2100-0962 2 | R: var comp lin 30009 +30% 1/4 W 09569 | MTC-1
A2 DELTA OSCILLATOR ASSEMBLY.
00313-66502 1 | PC Board Assembly ~hp-
]
1480-0116 2 | Rollpin; steel plain 84396 | 59-032-156-1000
J040~-1464 2 | Extractor -hp- :
(o] 0180-0101 2 | ¢; txd Ta elect 1.8 uF x10% 20 vdew 56289 | 150D225X9020A2-
bYS
cz 0180-1800 2 | ¢ ixd Al elect 100 pF +100% -10% 6 vdew 56289 | 30D603 DSM
Cl 0180-0101 C: Ixd Ta elect 1.8 pF +10% 20 vdew 56289 | 150D225X0020A2-
) DYS
C4 0180-1800 C: fxd Al elect 100 pF +100% -10% 6 vdew 56289 | 30DE03 DSM
C5 0150-0093 C: fxd cer 0,01 uF +80% -20% 100 vdew 91418 | TA obd
csé ' 0180-0294 1 | C: Ixd Ta elect 390 pF +20% 10 vdew 56289 | 109D397X0010T2
Ds1 2140-0248 1 | Lamp: incandescent 24446 | 7344 obd
Q1 1853-0036 5 | TSTR: Si PNP 2N3906 04713 | 2N3906-18
Q2 1854-0215 2 | TSTR: S! PNP 2N3904 07263 | cbd
6-6 0




Model 313A

Table 6-1. Replaceable Parls (Cont'd)

Section VI

REFERENCE

=ht-

DESIGNATOI PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
A2 (Cont'd}
Q3 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N300G-18
4 1864-0215 TSTR: Si PNP 2N3904 07263 | obd o
Q5 1853-0036 TSTR: S5i PNP 2N3906 04713 | 2N3006-18
'R1, R2 0683-2425 5 | Rt fxd comp 24000 £5% 1/4 W 01121 | CB 2426
R3 0098-3492 2 | R: fxd met flm 267092 +15 1/8 W 76042 { CEAT-O obd
R4 0683-1026 16 | R: fxd comp 10000 50 1/4 W 01121 | CB 1026
RS 0683-6116 D | Rt fxd comp 51092 5% 1/4 W 01121 | CB G116
R6, R7 0683-2425 5 | R: Ixd comp 24000 157 1/4 W 01121 | CB 2426
R8 ' 0698-3492 R: fxd met flm 26709}1’.’6 173 W 01637 | obd
RO 0683-1025 R: fxd comp 10009 +6% 1/4 W 01121 | CB 1025
R10 0683-5115 R: fxd comp 5100 160 1/4 W 01121 | CB 6116
R11¢ 0683-5615 2 | Re fxd comp 56092 +50 1/4 W 01121 | CB 5615
R12 0686-1825 1 | Rt fxd comp 180082 +67 1/2 W 01121 | EB 1825
R13, R14 U683~10356 7 | R: fxdcomp 10 k@ +5% 1/4 W 01121 | CB 1035
A3 METER EXPAND AMPLIFIER AND
AGC CONTROL AMPLIFIER ASSEMBLY.
00313-66503 1 | PC Board Assembly " | -hp-
Cl, C2 0150-0093 C: fxd cer 0,01 ;i F +800 =202 100 vdew 56289 | Type 30D D36978-
DSM
C3 0180-0393 5 | C: fxd Taelect 39 uF +57% 10 vdew 66289 | 1560D406X501082-
DYS
5040-1464 2 | Extractor' =hp-
1480-0118 2 | Rollpin: steel plain B4396 | 659-032-156-1000
C4 0140-0100 . 1 [ C: fxd mica 30 pF 5% 04062 } RDMISE3R90J3C
C5 0160-0302 1 | C: fxd my 0,018 2 F +10% 200 vdew 56289 } 192P18392-PTS
C6 0180-0376 1 | C: fxd Ta elect 0,47 pF £10% 35 vdew 56280 | 150D474X9035A2-
DYS
CR1 1002-0018 1 | Diode: breakdown zener 11.7 V 5% 04713 } obd
Q1 thru Q4 1854-0033 10 | TSTR: Si NPN 2N3391 24446 } 2N3391
Q5 1853-0036 2 | TSTR: Si PNP 2N1906 04713 | 2N3906-18
Qb 1854-0033 TSTR: Si NPN 2N3391 24446 | 2N3391
Q7 1854-0215 TSTR: Si NPN 2N3904 04713 | 2N3904
Qs 1853-0036 TSTR: Si PNP 2N3906 04713 | 2N3506-18
Q9 thru Q13 1854-0033 TSTR: Si NPN 2N3391 24446 { 2N3391
R1* 0f25-4020 R: fxd met flm .53 kQ +1'5 1/8 W 19701 | MF5C T-0 obd
R2 0757-0482 R: fxd met fim 511 k2 £1% 1/8 W 75042 | CEAT-O obid
R3 11698-3557 1 | R Ixd met (Im 8060 +1% 1/8 W 75042 | CEAT-0 obd
R4 0767-0200 1 | R: fxd met flm 656200 £1% 1/8 W 19701 § MF5CT-0O obd
R5 ~0757-0465 2 | R fxd met fim 100 k2 1% 1/8 W 19701 § MF5C T-O ohd
Ré " 0757-0280 6 | R fxd mot im 10002 212 1/B W 75042 | CEAT-O obd
R? 0757-0465 R: fxd met flm 100 k2 15 1/B W 19701 | MF5C T-O  obd
R8 0683-6825 2 | R: Ixd comp 68005 5% 1/4 W 01121 | CB 6825
RY 0757-0280 . R: Ixd met fim 100092 :1% 1/8 W 75042:| CEAT-0O obd
RIO 0698-3260 1 | R: Ixd met fim 464 kD +1% 1/8 W 10701 | MF5CT-0 obd
Rll ) 0698-3162 1 | R: fxd met flm 46.4 k0 1% 1/8 W 19701 | MF5C T-Q  obd
R12 0757-0288 2 | R: Ixd met flm 90900 1% 1/8 W 75042 | CEAT-0O obd
R13 0698-4429 1 | R: fxd met flm 18700 =17 1/8 W 75042 | CEAT-O obd
R14 2100-0909 2 | R: var comp lin 1009 +30% 1/4 W 37942 | MTC-1 obd
R15 0757-0420 3 | R: fxd met flm 7500 21% 1/8 W 75042 | CEAT-O obd
R16 0757-0440 2 | R: fxd met flm 75000 1% 1/8 W 19701 | MF5C T-0 ol
R17 0757-0441 1 | R: fxd met flm 82500 £1% 1/8 W 19701 | MFSC T-O  obd
R18 0757-0440 R: fxd met {Im 75009 +1% 1/8 W 19701 | MP5C T-O0  obd
R19 0757-0482 R: fxd met {Im 511 kQ 215 1/8 W 75042 | CEAT-O ohd
R20 0757-0276 1 | R: fxd met fIm 61.99 1% 1/8 W 75042 | CEAT-O obd
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Section VI Model J13A

| Table G~1, Replacenble Parts {Cont'd)

REFERENCE hp~ ‘
DESIGNATOR PART NO. Q| DESCRIPTION MFR. | MFR. PART NO.
A3 {Coni'd)
R21, R22 07670427 2 | R: fxd met fim L6k 215 1/8 W 76042 | CEA T-O obd
R23 2100-0009 R: var comp lin 10022 £30% 1/4 W 371042 | MTC-1 abd
R24 0698-4421 1| R fxd met flm 24002 21% 1/8 W 75042 | CEAT-O abd
R25 ,0698-3165 1 | R: fxd mot flm 464082 215 1/B W 75042 | CEA T-O obd
R26* 0767-0288 R: Ixd mot flm 00800 +1% 1/B W 75042 | CEAT-O obd
R27 0698-4055 1 | R: Ixd met flm 100002 £31/4% 1/8 W 19701 | MF6C T-O  ohd
R28 0757-0199 1 | Rt Ixd met flm 21,5k0:1% 1/B W 19701 | MF5C T-O  obd
R28 0757-0439 1 | R: fxd met flm 68100 +1% 1/8 W 19701 { MF6C T-O  obd
R30 0757-0280 R: fxd met flm 10008 1% 1/8 W 75042 | CEA T-O abd
R31 2100-0508 R: var comp lin 200092 230% 1/4 W 37042 | MTC-1 -obd
R32, R33 | 0757-0465 R: fxd met fim 100 kQ +1% 1/8 W 19701 | MFSC T-O  obd
A4 30MHz OSCILLATOR ASSEMBLY,
00313-66504 1 | PC Board Assembly ~hp-
cl : 0160-0763 1 | C: fxd mica 6 pF 10% 04062 | RDM150CO50K5S
c2, ¢3 | 0160-0093 2 | C: xd 0,01 nF +80% -20"% 100 vdew p1418 | TA obd
c4 " 0140-0196 3 | C: fxd mica 160 pF 5% 04062 | RDMI5SF151J3C
C6 0140-0178 2 | ¢: fxd mica 560 pF +2% 04062 | RDMIBGF76113S
L1 9140-0047 t | Choke: R.F. 20 uH £10% 19846 | 151074020
L2 9100-1366 1 | Coll: Inductor var 5-1/2 turns =hp-
Ql 1854-0057 1 | TSTR: 2N3855 24446 | obd
Rl, R2 0683-2035 8 | R: fxd comp 20k 15% 1/4 W 01121 | CB 2035
R3 0683-1035 R: fxd comp 10 k2 25% 1/4 W 01121 | cB 1035
R4 0683-1525 1 | Rt fxd comp 15000 16% 1/4 W 01121 | CcB 1525
Y1 0410-0127 1 Cryatinl Q{mrtz: 30 MHz 1 0.001% 91418 | HP0Q30
Third Overtone
AS AGC AMPLIFIER ASSEMBLY.
00313-66505 ‘| 1 | pc Board Assembly -hp-
c1 0160-0938 2 | C: fxd mica 1000 pF 25% 00853 | RDMIGE102J1C
c2, C3 0150-0093 C: fxd cer 0.01 pF +80% -20% 100 vdew 91418 | TA obd
c4 0140-0196 C: fxd mica 150 pF £5% 04062 | RDMI15F151J3C
C5 0160-2035 C: fxd mica 760 pF +56% 300 V 14655 | RDMI6F391J3C
cé 5160-0029 1 | ¢ 1xd TiOy 1 pF +10% 500 vdew 78488 | Type GA obd
c? 0160-0938 C: Ixd mica 1000 pF 15% 00853 | RDMI5E102J1C
cs, C9 0150-01,:93 C: fxd cer 0.01 ¢ F +80% -20% 100 vdew 91418 | TA obd
. €10 0140-0193 C: fxd mica 150 pF 5% 04062 | RDM15F151J3C
c1l 0160-2035 2 | C: fxd mica 750 pF 25% 300V 04062 | RDMI5F751J3S
CRI, CR2 | 1801-0347 2 | Dlode: schottiy 8 V “hp-
L1, L2 9100-1366 Coil: Inductor var 5-1/2 turns -hp-
Ql, Q2 1854-0219 12 | TSTR: Si NPN 2N3663 ’ 24446 | obd
R1, R2 0683-2035 4| R Ixd comp20kQ 25% 1/4 W 01121 | CB 2035
R3 0683-3325 2 | R: Ixd comp 33000 26% 1/4 W 01121 | cB 3325
R4 0757-0283 1| R: fxd met fim 200092 +1% 1/8 W 760421 CEAT-O obd
R5 | os7-0277 R: fxd met fim 49.90 :1% 1/8 W 75042 CEAT-O  obd
R6, R7 0683-2035 4| R: ixd comp 20 k2 15% 1/4 W 01121 | CB 2035
RS 0683-3325 2 | R: fxd comp 33000 25% 1/4 W 01121| CB 3325
T1, T2 9100-1361 2 | Transformer: Triftlar core ~hp-




Mode) 313A Sertion VII
X Table 6-1, Reploceable Papts (Cont'd)
REFERERCE ~hp- ' . -
DESIGNATOR PART NO. rQ DESCRIPTION MFR. MFR. PART NO.
Ab OUTPUT MIXER ASSEMBLY.
00313-G6606 1 | C Board Assembly =hp-
CRI thru 1010-0022 6 | Dioder Ge 6 wiv 3,6 ns g3332 | ohd
chd
Rl 0608-4397 1| e fxd et fim 84,62 £1% 1/8 W {6042 | CEAT-O obd
R2 00698-4416 1 | Rt fxd met (I 1650 £1% 1/8 W 75042 | CEAT-O obxd
R3 thru RG 0698-3444 4 | R fxd mot fm 31602 112 1/8 W 75042 | CEAT-0Q obxd
T1, T2 0100-1361 Transformer: Trilllar core ~hp-
A7 LOW PASS FILTER ASSEMBLY.
00313-66507 1 | PC Board Assembly hip-
03] 0160-2640 2 | C: fxd mica 108,0 pF :1% 04662 | RDMISF(168, HFIC
c2 0160-2047 2 | ¢ Ixd micn 302, 4 pF £15 04062 | RDMISF(02, ) FIC
ca 0160-2644 2 | €t fxd mica 316, 2 pF +1% 04062 | RDMIGF(316,2)FiC
c4 0160-2045 1 | C: fxd mica 317,3 pF 21% 04062 | RDMI6F(317, 3)F3C
Ccb 0160-2644 C: fxd miea 315,2 pF 1% 04062 | RDMIBF({316.2)F3C
C6 0160-20647 C: fxd micn 302, 4 pF £1% 04062 | RDMIGF(302. 4)F3C
c? 0160-2646 C: fxd mica 168,0 pF +1% 04062 | RDMISF(168, D)F3C
!
L1 9100-1363 2 | Coll: Inductor preset 0, 5096 pH ~hp-
L2 0100-1364 2 | Coil: Induetor preset 0, 6740 pH .=hp-
L3, L4 91001365 2 | Cofl: Inductor preset 0, 5841 ptll ~hpe
L5 0100-1364 Coil: Inductor preset ¢, 5740 pil =hp-
L6 0100-1363 Coll: Induclor presct 0, 5006 pH -hp-
AB POWER AMPLIFIER AND
DETECTOR ASSEMBLY,
00313-66508 1 | PC Board Assembly -hp-
103 0180-0155 11 | C; fxd Taelect 2.2 nF £20% 20 vdew 56289 [ 150D225X0020A2-
DYS
ce 0140-0109 1 | C: fxd mica 240 pF 5% 04062 { RDM16F241)3C
C3 thre C7 0180-0155 | i fxd Ta elect 2,2 pF £20% 20 vdew 56289 | 150D225X0020A2-
‘ DYS
C8 0180-0116 7 1 C: fxd Ta elect 6,8 . F £10% 35 vdew 56289 | 150D6B5X003512-
DYS
co 0150-0093 5 | C: fxd0.01 uF +80% -20% 100 vdew 91418 | TA ohd
C10 0160-0170 24 | C: fxd cer 0,22 nF +80% -20% 25 vdew 56280 | 5COB obd
! f
. c1n 0180-0155 C: fxd Ta elect 2,2 pF £20% 20 vdew 56269 | 150D225X0020A2~
DYS
C12 thru C16| 0160-0170 C: Ixdcer 0,22 i F +80% -20% 25 vdew 56280 | 6COB obd
c17 0180-011¢6 : fxd Ta elect 6,8 pF +10% 35 vdew 56289 | 150D685X503582~
DYs
C18, C19 0160-0093 C: xd 0,01 oF +80%D -20% 100 vdew 91418 | TA ohd
C20 0180-0116 C: Ixd Ta clect 6.8 uF +10% 35 vdew 56289 | 150D685X0035B2-
DYS
c21 0160-0170 C: fxd cer 0.22 pF +80% ~20% 25 vdew 56280 | 5COB obd
cz22 0160-0127 C: fxd cer 1.0 pF 220% 25 vdew 56289 | 5C13C obd
c23 0180-0116 C: Ixd'Taelect 6.8 pF 210% 35 vdew 66289 | 160DEBGXH0I5R2-
A DYS
c24, C25 0150-0093 C: fxd 0.01 ;tF +80% ~20% 100 vdew D1418 | TA ohd
C26+ 0140-0201 2 | Ct fxd mica 12 pF 15% 72136 | RDMI15CI20J5C
c27  0160-0115 2 | C: fxd cer 27 pF +10% 500 vdew 72082 [ 301-00-U2JO-270K
C28, C29 0180-0116 C: fxd Ta elect 6,8 pF 10D 35 vdew 56289 | 150D685X0035D2-

DiYS
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Bection V1 Model 313A
‘ Table 8=1, Replcenile Parls (Cont'd)
REFERENCE =hp- " -
DESIONATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
AB [Conl'd}
ca0 0160-0170 Ct fxd cer 0,22 pF +807 -20" 26 vdew 56280 | BCOB ohd
Cil 0180-0116 C: fxd Ta elect 6, B pF £10% 35 vdew 56289 | 16ONGBGX0036D2-
DYS
ci2 0180-0165 C: fxd Taclect 2.2 uF $20% 20 vdew 56289 | 150D226X0020A2-
DYS
c33 0121-0128 3 | ¢t var afr teimmer 1,4-7, 3pF on schematic| 74970 | 189-606-5
C34 0180-0165 C: fxd Ta elect 2,2 nF 220% 20 vdew 56280 | 150D225X0020A2~
DYS
C35, C36 0180-0354 C: fxd Ta elect 40 pF £5% 10 vdew 56280 | 150040+ X5010B2-
DYS
Ci " 0160-2108 C: Ixd 20 pF 300 vdcuL 28480 | 0l60-2108
Cig 0140-0202 C: Ixd mmfea 16 pF + 5o 04062 | RDMIGCIHOIGC
C39 0150-0003 C: fxd 0,00 pF +B0% <20'% 100 vdcw 814)8 TA nbd
- C40 0180-01565 C; Ixd 2.2 pF 20 vde 56289 | I60D226X0020A2
CRI, CR2 60B0-0043 Dinde: Ge selected 73203 | Hpsien2
K1, K2 0490-0200 2 | Relay Reed nssembly: 12 Vde 12000 =hp-
L1, L2 8140-0098 Coil; Inductor var 10-1/2 turns 2,2 uH ~hp-
L3 0140-0047 Chake: RF 20 pH £10% 2,6 MHz 09848 | 161074020
Q1 thru Q3 1854-0210 TSTR: Si NPN 2N3663 24446 | obd
(4] ) 1864-0264 4 | TSTR: Si NPN 2N2218 04713 | ss2184-2
Q5 thru Q7 1864-0233 4 | TSTR: Si NPN 2N3866 07235 | obd
Q8 thry Ql2 1853-0010 10 | TSTR: PNPSI =hp- 1853-0010
Ql3, QI4 1854 -0092 4 | TSTR: SINPN 2N3563: 04713 | MDS 3563
R1 0767-0388 2 ! R: fxd met fim 30,102 1% 1/8 W 10701 | MFSCT-C obd
R2 0608-3439 2 | R: Ixd met flm 1780 £1% 1/8 W 16701 | MFBCT-0  obd
R3 0757-0392 2 | R Ixdmet fIm 43,20 1% 1/8 W 10701 | MFSCT-O  obd
Rt 00683-1035 2 | .R: Ixd comp 10 kf2 5% 1/4 W 01121 | CD 1035
R5 0683-2026 2 | R Ixd comp 200002 5% 1/4 W 01121 | CB 2025
R6 0683-3016 5| R: fxd comp 3005 £5% 1/4 W 01121 CB 3016
R? 0083-3315 1| R: fxd comp 33C& 5% 1/4 W 01121} CB 3316
Ra 0683-0685 R: fxd comp 6.8 15% 1/4 W 01121 | CB 68G5
R9 0683-3016 R: fxd comp 30092 5% 1/4 W 01121 | CB 3015
RI0 0683-51156 6| R: fxd comp 5100 +5% 1/4 W 01121 | CB611b
RIl 0683-0685 3| R: fxd comp 6,80 5% 1/4 W 01121 | CB 88GH
Ri2 0683-30156 R: fxd comp 3000 16% 1/4 W 011211 CB 3015
RI13 0683-0686 R: fxd comp 6.80 6% 1/4 W 01121 | CB 68G5
RI4 0683-3016 R: Ixd comp 3000 16% 1,4 W 01121 ]| cCp 3015
RI6 0683-0825 2| R: IxdcompB.2Rt 5% 1/4 W 01121 | ,CD B2GH
R16 I 0683-3015 R: [xd comp 3000 6% 1/4 W 01121 CB 3015
R17 0683-0825 R: fxd comp 8.20 15% 1/4 W 01121| CB82G5
R18 0698-3634 2} R: fxd met oxide 4708 25% 2 W' 07116 | C428 ohbdl
R19 0683-1035 R: fxd comp 10 k2 5% 1/4 W 0112t { CB 1035
R20 0683-1015 21 R: Ixd comp 1000 5% 1/4 W 01121 CB 1015
" R21 0683-1026 123 R: fxd comp 10000 35% 174 W 01121| CB 1025
R22 N683-5115 R: fxd comp 5100 +6% 1/4 W 01121| CBG1L5
R23 0683-21725 21 R: Ixd comp 27000 15% 1/4 W 01121 CB2725
R24, R25 0683-1025 R: Ixd comp 100092 15% 1/4 W 01121] CB 1025
R28 0683-5115 R: fxd comp 5100 45% 1/4 W 01121| CB5115
R2T 0683-2725 R: fxd comp 270002 155 1/4 W 01121]| CB 2725
R28, R29 0683-1025 R: fxd comp 100092 +5% 1/4 W 01121]| CB 1025
R30 0683-5115 R: fxd comp 51092 +5% 1/4 W 01121| CB6115
R31 0686-9116 21 R: fxd comp 9109 15T 1/2 W 01121] EBS!L5
R32, R33 0683-1025 R: fxd comp 10008 5% 1/4W 01121 CB 1025
R34 R: Ixd comp 5100 25% 1/4 W 01121 CB5115

0683-5115
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Model 313A Section VI

Table 6-1. Repliceable Parts (Cont'd) !

REFERENCE - . _— N

DESIGNATOR PART NO. TQ DESCRIPTION MFR. | MFIt. PART NO,

AB {Cont'd)

R35. 0686-3316 4 | Re fxd comp 3308 457 1/2 W 01121 | EB 3315

R36, R3T 0683-1025 R: fxd comp 10009 +5% 1/4 W 01121 | CB 1025

R3g 0683-1025 R: fxd comp 10008 :5% 1/4 W 01121 | CB 1025

R39 0686-3316 R: Ixd comp 3300 15% 1/2 W 01121 | EB 3316

R40 0683-1025 R; ixd comp 10001 6% 1/4 W - | ot121 { cB 1025

R41 0083-6105 2 | R: fxd comp 518 :5% 1/4 W 01121 | CB 6106

R42 0683-6825 R: fxd comp 08009 6% 1/4 W 01121 | CB 6825

R43 0683-2025 1 | R: fxd comp 30009 5% 1/4 W 01121 | CB 3025

R44 0698-6418 2 | Rt fxd met flm 600 1% 1/8 W 91637 | MFF 1/8 T-0

R4 0767-0402 1 | R: fxd met fm 10D &5 1/8W 24546 | C4-1/8-TO-549R-F

RAG 0698-6054 1 | Re fxd met flm 73,1240 +1% 1/8 W 01637 | MFF 1/8T-2

R47, R48 0757-0413 4 | Ry fxd met flm 3920 1% 1/8W 76042 | CEAT-0  omd

R49* 0757-0411 1 | R: fxd met im 33202415 1/8 W 19701 | MFSCT-O  obd

R50 0757-0417 2 | R: txd met Nim 5620 17 1/8 W 75042 | CEAT-O0  ohd

R51 0767-0416 2 | R Ixd met [Im 6819 £1% 1/8'W 76042 | CEAT-O  ohd

R52, R53 0757-0418 4 [ R:'fxd met fIm 6199 1% 1/8 W 75042 | CEAT-O ohd

R64 0757-0416 4 | R fxd met fim 5112 1% 1/8 W 15042 | CEAT-O obd
. R56 0757-0420 1 | R: fxd met fIm 7505'£1% 1/8 W 19701 | MF5CT-0  obd

R56 0757-0416 R: fxd prec met flm 5119 £1% 1/8 W 75042 | CEAT-O o

R57 '0698-0084 2 | R: fxd met fim 2150021 1/8 W 75042 | CEAT-O ohd

R58 2100-2216 2 | R: var lin 60009 £30% 1/2 W 73138 | 62PR obd

R59*. 0767-0280 R rxd met flm 10009 1% 1/8 W 75042 | CEAT-C  obd

A9 SINGLE SIDEBAND

_ GENERATOR ASSEMBLY.

b 00313-66509 1 | PC Board Assembly -hp-

‘¢l 0140-0197 1 | € txd mica 180 pF 5% 04062 | RDMISFIBLIIC
c2, C3 0121. 037 2 | C: var cer 5-25 pF on schematic 72082 | 538-00212PO-93R
CR1 thra 1001-0347 3 | Diode: St20 mAat +1 1.6 pF ' - 73203 | 5082-5350

CR4 '
1

L1 5100-1366 Coll: Inductor var 5-1/2 turns ~hp-
Rl, R2 0757-0407 2 | R fxd met flm 2008 17 1/8W/ 75042 | CEA T-0 obd
R3 thru R6 0€98-4456 4 | R: fxd met {lm 5490 £1% 178w} 24546 | C4-1/8-TO-540R-F
R7, R8 2100-1984 2 | R temr 1009 207 1/2W 30983 | ET50WI00
RO 1757-0410 2 | R: fxd met flm 30172 £1%5 1/8 W 76042 | CEAT-O obd
R10 £100-1984 1 | R var fim 1000 £30% 1/2 W 73138 | 62PR100
Ri1l 0757-0410 R; fxd met flm 30102 215 1/8 W 75042 | CEAT-O abd
R12, R13 0757-0280 R: ixd met fim 10008 +1% 75042 | CEAT-O abid
T1, T2 9100-1361 2 | Transformer: Trifilar core «hp-
T3, Td 9100-1362 2 | Transformer; Blifilar ““hp-
. ! '
AlO ' BUFFER AMPLIFIER ASSEMBLY.

00313-66510 1 | PC Board Assembly -hp-
c1 0160-2035 C: fxd mica 750 pF £5% 300 V 04062 | RDM15F751J35
c2 0150-0093 4 | C: fxdcer 0.01 uF +80% -20% 100 vdew 91418 | TA obd
c3 0140-0217 2,] ¢ fxd mica 240 pF 42 00853 | RDMISFI41G3C
c4 0140-0178 1| ¢ fxd mica 560 pF 2% 04062 | RDMISF561G3C
€5 thru C7 0150-0093 C: fxd cer 0,01 uF +80% -20% 100 vdew 91418 | TA obd
C8 0140-0217 C: fxd mica 140 pF 2% 04062 | RDMISFL41G3C
c9 0140-0200 C: fxd mica 390 pF 6% 04062 | RDMI15F391J3C




Muodel 3i3A

Section V1
; Table 8-1. Reploceable Parts (Cont'd)

REFERENCE -hp- ve , \

DESIGNATOR PART NO. 'Q DESCRIPTION MFR. | MFR. PART NO.
L1, L2 9100-1366 2 | Coil: Inductor var 6-1/2 turns -hp-
Qi : 1854-0210 TSTR: Si NPN 2N3863 24446 | obd
Q2 1854-0053 TSTR: Si NPN 2N2218 04713 | obd
Rl 0767-0277 I | R fxd met flm 49,00 +1% 1/8 W 197061 | MFSCT-O ohd
R2, R3 0683-2035 4 | R Ixd comp 20 k2 15% 1/4 W 01121 | cB 2035
R4 0683-3325 1- | R: fxd comp 33000 £6% 1/4 W 01121 | cpB 3325
RS, R6 0683-2035 R: fxd comp 20 k2 +5% 1/4 W 01121 | cp 2085
R? 0633-6215 1 | R Ixd comp 6200 5% 1/4 W 01121 | cB 6216
All BROADBAND AMPLIFIER ASSEMBLY
: 00313-86511 1 | PC Board Assembly ~hp-
C1 thru Cb 0150-0093 C: xd cer 0,01 tF +80°5 -20% 100 vdew 91418 | TA obd
cé 0140-0176 .2 | ¢ Ixd mica 100 pF 2% 04062 | RDMIGF101G3C
7 i | 0150-0093 C: Ixd cer 0,01 tF +80% -207 100 vdew 81418 | TA obd
c8 0140-0176 C: fxd mica 100 pF 2% 04062 | RDMI6F101G3C
co, Cl10 0150-0093 C: Ixd cer 0.01 g F +80% -20% 100 vdew 01418 | TA obd
K1, K2 0490-0399 Relay: Reed assembly 12000 I ~hp-
L1 9140-0106 1 | Coil: fxd 0,47 p} £20% 1340 mA 76403 | 9310-06
QI thru Q3 1854-0219 TSTR: Si NPN 2N3663 24446 | obd
R1, R2 0757-0413 R: fxd met fim 3920 :1% 1/8 W 76042 | CEA T-0 obd
R3 ! 0767-0277 R: fxd met fim 49,00 115 1/8 W 19701 | MF6C T-O0  ohd
R4 0683-1035 R: Ixd comp 10 k2 5% 1/4 W 01121 | Cp 1035
RS- 06832035 R: fxd comp 20 k2 £6% 1/4 W 01121 | CB 2035
K6 0683-2025 R: fxd comp 20000 +5% 174 W 01121 | CB 2025
R7 06835115 R: ixd comp 5105 6% 1/4 W 01121 | CB6I15
R8 0683-1035 R: Ixd comp 10 kR :5% 1/4 W 01121 | CB 1035
R9 0683.2035 R: Ixd comp 20 kR 5% 1/4 W 01121 { CB 2035
R10 0683-1325 R: fxd comp 13000 :5% 1/4 W 01121 | CB 1325
RI1 0683-1015 R: fxd comp 1000 6% 1/4 W 01121 | cB 1015
Ri2 0883-1335 1 | R: fxd comp 13 k52 6% 1/4 W 01121 | CB 1335
R13 0683-2425 R: fxd comp 24009 5% 1/4 W 01121 | CB 2425
R4 0683-5615 ‘R: fxd comp 5600 6% 1/4 W 01121 | CB 6615
R156 0683-5105 R: fxd comp 5102 +5% 1/4 W 01121 | €D 5105
Al2 LOCAL OSCILLATOR ASSEMBLY.

00313-86512 1 | PC Board Assembly -hp-
0340-0059 1 | Terminal: standoff 00866 | 1332 _obd | l

c1* 0160-0356 C: Ixd mica 18 pF 6% hp-
c2 0121-0128 1| C: varair 1.4 -~ 1.3 pF 74950 | 189-505-5
C3 thru C8 0150-0093 C: fxd cer 0.01 uF +80°C -207 100 vdew 91418 | TA abd
CR1, CR2 |' 1910-0022 Diode: Ge5wiv3.,5ns 1 93332 { obd 1
Ql, Q@ 1855-0081 2 | TSTR: Si FET 2N5245° 01295 | 25245
R1 0757-0461 1 { R: Ixd met fIm 68,1 k2 10 1/8 W 19701 | MF5CT-0 obd
R2 0757-0468 1| R fxd met flm 130 kQ +1% 1/4 W 19701 | MF5C T-O0  obd
R3 0757-0273 2 | R: Ixd met flm 30100 219 1/8 W 19701 | MF5C T-O0  obd
R4 0757-0410 1 { R: Ixd met flm 30152 +1% 1/8 W 75042 | CEAT-O obd
R5 0757-0474 1 | R: fxd met flm 243 k2 21% 1/8 W 19701 { MF5CT-0 obd
R6 0757-0481 1| R txd met fim 475k 11% 1/8 W 19701 | MF6CT-O  obd
R7 0757-0273 R: fxd met fim 30100 1% 1/8 W 19701 | MF5CT-O obd
RS 0757-0280 R: Ixd met Im 10002 1% 1/8 W' 75042 | CEAT-0 obd

[




Model 313A Section VI
Table 6-1, Repinceable Parts (Cont'd) '
REFERENCE -hp- . . o
DESIGNATOR PART NO. TR DESCRIPTION hIFR. MFR. PART NO
Al3 104B STEP ATTENUATOR ASSEMBLY.
00313-83401 1 | Attenuator Assembly ‘ ~hp-
J1 1250-0083 Connector: RF serfes BNC bulkhead mount 85712 | 30624-1 ohd
jack
Rt, R2 0727-0091 R: fxd carbon flm 7900 £1/2% 1/4 W 19701 | MF6C ohd
R3 0727-0028 4 | R: fxd carbon flm 53.30 £1/2%5 1/4 W 19701 | MF§C ohd
R4 0727-0016 1 | R: Ixd ecarbon fim 26,30 £1/2% 1/2 W 19701 | MTFoC obd
RS 0727-0028 R: fxd carbon [Im 63,302 £1/2% 1/4 W 10701 | MF6GC obd
RG 0727-0037 1 | Rt fxdcarbon flm 70160 £+ 1/2% 1/4 W 18701 | MF6C ohd
R7, R8 0727-0042 2 | R: Ixd carbon flm 86.26% + 1/2% 1/4 W 19701 | MF6C obd
R9 0727-0062 1 | R: fxd carbon flm 247,60 ¢ 1/2% 1/4 W 16701 | MF6C ohd
R10, RI1 0727-0034 2 | Re ixd earbon fim 61,1102 « 1/2% 1/4 W 19701 | MF6C obd
R12 0727-0091 R: [xd carbon fIm 7800 + 1/2% 1/4 W 10701 | MFG6C ohd
it13, R14 0727-0028 R: Ixd carbon fim 63,302 + 1/2% 1/4 W 19701 | MFGC ohd
SI then S8 3101-0933 16 | Switch: sensitive subminiature 000LG | 23sM13
355C-107D 1 | Actuator switch: long -hp-
355C-107E 3 | Actuator switch: short ~hp-
365C-108A 1 | Cam "A" attepualor ~hp-
355C-1088 1 | Cam "B" attenvator =hp-
355C-108C 1 | Cam "C" attenuator -hp-
355C-108D 1 | Cam D" attenuator -hp-
355C-108E 1 | Cam "E" altenvator ~hp-
TI0A-41A 1 | Cover: accessory top ~hp-
739A-101 1 | Pin: detent =hp-~
T30A-102 1 | Roller: assembiy -hp-
00313-23702 1 | Shaft; straight -hp- '
T39A-21 1 | Spring: assembly =hp-
00313-22001 1 | Body ~hp-
0360-0124 1 | Terminal: pin for printed circuit board 97300 | obd
00313-21701 1 | Bushing =hp-
00313-69701 Shaft and Cam Assembly =hp-
Al4 ‘ 1dB STEP ATTENUATGK ASSEMBLY.
0031363402 1 Attenuator Assembly =hp-
C1* thru C4* 0150-0022 C: Ixd 3.3 pF 500 vdew 95121 Type QC
J1 1250-0083 2 | Connector: RF series DNC jack 85712 | 30624-1
R1, R2 0727-0010 3 | R: fxdcarbon flm 17.6192 + 1/2% 1/4 W 19701 | MF6C obd
R3 0727-0064 4 |} R: fxdcarbon flm 292.40 £ 1/2% 1/4 W 19701 | MF&C " obd
R4 0727-0379 R: Ixd earbon flm 146,20 + 1725 1/4 W 19701 | MF6C olud
R5 0727-0064 R: fxd carbon flm 202,40 £ 1/2% 14 W 19701 | MF6C obd
R6 0727-0005 1| R: fxdearbonflm 5,712 2 1725 14 W 19701 | MF6C obd
R7, R8 0727-0094 2 | R: fxd carbon f(im 87092 + 1/2%1/4 W 19701 § MF6C obd
no 0727-0008 1 | R fxd carbon [im 11, 619:x 1/25 1/4 W 19701 | MF6C ohd
R10, R1l 0727-0074 R: fxd carbon flm 4635t + 1/2% 1/4 W 19701 | MF6C obd
R12 0727-0010 R: {xd carbon [Im 17.610 + 1/2% 1/4 W 18701 | MF6C ohd
R13, R4 0727-0064 R: fxd carbon flm 292,402 + 1/2% 1/4 W 10701 | MF6C ohd
R15 0757-1025 1] R xdmet (im 2502 1% 1/4 W 19701 | ME6C T-0 obd
51 thru 88 3101-0933 8 | Switeh: sensitive subminiature SPDT O00LG| 23SM13 vbd
355C-107D 1 | Actuator:. switch long -hp-
355C-107E 3 | Actuator; switch short J -hp-
00313-22002 1 | Body: attenuator =hp-
00313-21701 1 | Bushing: front ~hp-
00313-61604 1 | Cable assembly: output Opt. 01 =hp-
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Modetl 313A

Scction V1
' Table 6-1, Replaceable Parts {Cont'd) ’
REFERENCE -hp-
DESIGNATOR BART NO. TQ . DESCRIPTKON MFR. MFR. PART NO.
Al4 {Cont'd)
355C-108A 1 | Cam "A" attenuator =hp-
355C-108D 1 | Cam '*'B" attenuator ~hp-
355C-108C 1 | Cam "C" attenuator =hp-
355C-108D 1 | Cam "D attenuator -hp-
355C-108E 1 | Cam "E" attenuator ~hp-
TI0A-41A Cover: access, top =hp~
T38A-101 I | Pin: detent ~hp=-
739A-:02 1 | Roller: assembly ~hp-
00313-23702 1 | Shaft: straight ~hp=.
739A-91 1 | Spring assembly -hp-
1209-0063 1 | Receptacle: crimp type pin 00719 | 42428-3
! 1250-0083 1 | Connector RF: series BNC jack 95712 | 30624-1
00313-69701 Shaft and Cam Assembly ~hp-
AlS 0.1dB STEP ATTEMUATGP? ASSEMBLY.
00313-61801 ! | Attenuator Assembly =hp-
R1, R2 0608-4986 2 | R: fxd met fim 340 k2 2+ 1% 1/2 W 76042 | CEC T-0O obd
R3, R4 0757-0307 2 IR fIxdmetfim 322k 21H1/2W 75042 | CECT-0 obd
R5, R6 0598-4965 2 {R: fxdmetflm 324k x 1% 1/2W 75042 | CEC T-O obd
R, R8 0698-3425 2 | R fxdmetfim 316k + 1B 1/2W 75042 | CECT-0 obd
RO 0757-0312 1 | R: fxd met fim 309 k0 ¢+ 1% 1/2 W 18701 | MF7C T-0 ohd
51 ;| sworiimas 1 | Switch: rotary 71600 | 1332 obd
00313-69701 Shaft and Cam Assembly =hp-
AS POWER AMPLIFIER AND
, DETECTOR ASSEMBLY. {OPTION 01)
00313-66513 1 | PC Board Assembly
This board is identical to the A8 board
‘ except for:
R49 0757-0282, 1 | R: fxd met flm 2210 :+ 1% 1/8 W 75042 | CEAT-O ohd
Al7 i 1dB STEP ATTENUATOR
i ASSEMBLY. (OPTION 01)
00313-63403 1 | Attenuator Assembly (Option 01) ~hp-
This attenuator is identical to the Al4
attenuator except as follows:
Al4R15 replaced by a shorting strip
A14J1 deleted (output cable W3 attaches
directly to A17 Attenuator Assembly)
MECHANICAL PARTS.
1
Al 00313-66501 1 | Board: power supply ~hp-
A2 00313-68502 1 | Board: oscillator -hp-
A3 00313-66503 1 | Board: amplifier -hp-
Ad 00313-66504 1 | Board: XTAL oscillator -hp-
AS ' 00313-86505 1 | Board: AGC amplifier -hp-
A6 00313-86528 1 | Board: output mixer =hp- i
AT 00313-86507 1 | Board: L. P. fiiter = =hp-
AB 00313-66508 1 | Board: RF amplifier and detector -hp-
. . (standard only)
A9 00313-66509 1 | Board: SSB generator =hp-




Madel 313A '+ Sectlon VI
. :
) i
Table G6-1, Replaceadle Parts {Cont'd) . '
REFERENCE =hp-
DESIGNATOR PART NO. TQ DESCRIPTION MFR. MFR. PART NO.
' [}
MECHANICAL PARTS {Cont'd) |
AlO 00313-66510 1 | Board: 30 MHz buffer whpe
All 00313-66511 1 | Board: bandpass amplifier «hp- ‘ ! '
Al2 00313-66512 1 | Board; local oscillator -hp-
Al3 00313-63401 1 | Attenuator nssembly: 10 4B step “hp-
Al4 00313-63402 1 | Attenuator assembly: 1 dB step. ) -hp- .
Al15 053[3-81901 1 | Switch: attenpuator assembly ~hp-
AlG 00313-66513 - 1. | Board: RF amplitier and detector =hp-
(AB Opt. 01} {Opt. 0Y only) | '
This board is identical to 00313-66508 board
except for value of AI8R49
AIGR49 is 2210 ! i
Al7 00313-63403 1 | Switch: attenuator assembly 1 dB ‘slnp ~hp-
, (Opt, 01 only)
. }
Cl, C2 0180-0047 2 | C: fxd BOO 1 F 75 vdew 56289 | D32443
C3, C4 » 0150-0023 2 | C: fxd cer 2000 pF +20% 1000 vdew 56289 | 19C203A
(o] 0121-0194 1 | C: var air 4.8 to 100 pF 74570 | 148-6-HD
C6 thru C9 0160-0093 4 | C: Ixd 0.01 pF +80% 20 100 vdew 91418 | TA obd
C10 thruC2l| 0150-0010 12 | C: fxd 0.001 feedthru cer 1000 pF 1 20% 72982 | 327005X5U0 102M
Fi1 2110-0044 1 | Fuse: 0,30 A slow-blow (115 V) 75915 | 313.300
2110-0320 Fuse: 0,15 A slow-blow {250V) 75916 |- 313.1508
Jl 1251-2357 1 | Connector: AC power HP=9 male fig mtg =hp=
. ; | |
J3, J4 1250-0118 2 | Connector: RF series BNC bulkhead mount | 74868 82-2908725'

\ ! jack receptacle ! .
J5, J6 1250-0083 2 | Connector: RF bulkhezd mount jack 95712 | 30624-1 chd
J7 00313-61603 Part of eable W3 -hp-

J8 thru J10 1251-0160 3 | Connector: printed circuit 71785 | 250-15-30-21C
L1 9100-1368 1 | Coil: var (uses form 9150-0376) «hp- ’
L2, L3 9140-0018 2 | Coil: RF choke 1 pH 99849 | 205-11-10
M1 1120-0830 1 | Meter 55026 | 1332, obd
MP1 5000-0737 2 | Cover: side Iront ~hp-
MP2 5000-0736 2 | Cover: side rear : -hp-
MP3 5060-0740 1 | Cover: top =hp-
MP4 00313-00208 1 ¢ Panel: rear ~hp-
MP5 5000-0051 2 | ,Plate: fluted aluminum -hp-
A4 00313.24401 2 | Frame: assembly ~hp-
MPT 5060-0766 2 | Retainer: '4H handle =hp-
MP8 5060-0763 2 | Handle: assembly ~hp~
MP9 5060-0752 1] Cover: bottom ~hp-
MP10 5060-0767 5 | Foot: assembly =hp-
MP11 1490-0030 1] Stand: tilt 91260 | obd
MP12 00313-00201 1| Panel: {ront =hp-
MP12 00313-00203 1 | /Panel: front -hp-

Opt. 01
MPI13: 5000-5835 2| Strip: trim -hp-

MP14 00313-04301 1| Panel: plate ' -hp-

, MPI5 5000-5836 1§ Strip: top front panel =hp-
MP16 Not assigned
MP17 | _00313-24702 1} Support: tuner drive bearing =hp-
MPi8 5060-0021 1] Gear Assembly =hp-
MP19 5060-0020 1 | Gear Assembly ~kge




Section VI

! |
Table 6-1, Replaceable Papts (q?pl"d) .

hln|

01818-1

R SN =hp- ' " . )
ng;ﬁ'ﬁﬁ}%ﬁ mn}l}) NO. TQ \ 4DESCRIPTION \ MFR. | MFR. PART NO.
I L T} TR
o Ty '
MECHANICAL PARTS [Cont'd) ] .
' t ) /
NP2 00313-23601 1 | Gear: drive assembly Y L ohp-
MP21 00313-24701 -1 | Spacer: {Stand olff) U "
MP22 1500-0783 1 | Drive Mechanism K 000LC | /45" /DAF SPEC
MP23 Not assigned - | b
MP24 0031}3-04001 1 ‘| bial: frequency I ~hp-
| il .
MP25 1410-0103 1 | Bushing: oscillator tuning "' 13603 | FAD 250
MP26 00313-49901 .1 | Inductor: frequency dial (bezel) . | -hp-
‘MP27 0370-0146 1 | Knob: oscillator tyning assembly U =hp-
MP28 0370-0128 1 | Knab: 3/4" scale olfsel x;ound black =hp-
MP2% . 0370-0114 1 | Knob: roun:'i 5/8" diam regd (sca;e oftset) -hp-
i i !
MP30 037G-0432 2 | Knob: lever black ' ~hp-
MP 4040-0207 1 | Meter; window bezel ! -hp-
MP32 1410-0112 1 | Bushing: brass " 14480 § obd
MP33 0370-0320 3 | Knob: 4 fluted 5/8" bar type (black) -hp- ;
MP34 5040-0687 1 | Bezel: rear window ; ~hp-
MP35 5040-0686 |, |, 2 |'Dezel: front window | -hp-
MP36 5020-0446 1 | Standoff:i hex =hp-
MP37 1460-0256 i 4 | Spring: meter compression 91260 | obd
MP38 1410-0872 1.| Bushing: thxpaded 14480 | obd
MP39 5040-0690 3 | Dial: attenuator molded -hp-
7120-0870 ‘ 3 | Decht 01345 | 1332 obd
: )
MP40 00313-04901 1 { Gusset; front -hp-
MPp4t! 5020-0350 2 | Shaft: 5-1/8" -hp-
MP42 . ! 1500-0001 2 | Coupler: flexible 80583 | FNC-46-5
| MP43 K Not assigned
MP44 5000-1052 1 | Casting: RF =hp=-
MP45 00313-04302 1 { Gusset: center ~hp-
MP46 00313-04103 2 | Cover: attenuator bottom ~hp-
MP47 2110-0359 1 | Holder: fuse extractor post type 260 V 75915 | 342012
MP48 0340-0580 2 | Insulator: XSTR to -3.011-thk =hp- .
MP49 1200-0081 4 | Insulator: bushing 26365 | 974 Special
MP51 5040-1464 6 | Extractor: board =hp-
MPp52 00313-01201 2. 1" Bracket: circuit guide -hp-
MP53 T39A-41A 2 | Cover: attennator top =hp-
MP54 00313-04101 1 | Cover: top casting =hp-
MP55 00313-04102 1 | Cover: bottom casting =hp-
MPS56 5040-0601 6 | Guide: printed circuit =hp-
MP5T 00313-00102 1| Deck ~hp-
MP58 1410- 0872 1 | Bushing: PNL =hp-
MP59 7120-1254 1 | Nameplate 000LH| obd
MPE0 1500-0001 2 | Coupler: flexible for 1/4" diameter shafts 80583 | FNC-46-5
MP61 002313-01202 1| Bracket: attenuator mounting ~hp-
MP62 1410-00594 Bushing: PNL «hp=
QL Q2 1854-0063 2 | TSTR: SiNPN 2N3055 04713 | 2N305%
R1, R2 0692-1005 2| R: fxdcomp 100+ 5%2W 01121 | HB 1005
R3 0684-3331 1| R: fxdcomp 23+ 105 1/4W 01121| CB 333
RY 06498-4482 1| R: fxd met'flm 17.4 kD & 1% 1/8w 76042 | CEAT-0O obd
RS 0698-0083 1| R: fxd met fim 19602 + 15 1/8 W 75042| CEAT-O obd
R6 ~ 2100-0078 1| R: var comp lin 5009 + 30% 3/10 W - T1450 | Series 70 obd
R7 2100-1736 1| R: var dual 100-10%-CC 3k-20%-CC =hp- '
§1 3101-1248 1] Switch; 10.5A 250 V AC 00501 | 53-55480-121/A1H
6-16 '
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Table 6-1, Replaceable Parts (Cont'd)

Section VI

gg;?;ﬁ%%ﬁ pARI"]l‘) NO. TQ DESCRIPTION MFR. | MFR. PART NO.
’ MECHANICAL PARTS (Cont'd)
s2 3101-1234 1 | Switch: 1.5A 250 V AC 82389 | 11A-1242A
s3 3101-0820 1 | Switch: lever oscillator mode 71590 | 1332 ohd
St 3101-n819 1 | Switch: meter mode . 71590 | 1332 obd
55 3101-0820 1 { Switch: lever oscillator mode 71590 | 1332 obd
T1 9100-1345% 1 | Transformer: power =hp-
00313-00601 Shield-transformer bottom =hp-
Wi 9120-1348 Assembly: cable 3-cond 18 awg -hp-
w2 00313-61602 1 | Cable: output casting assembly ~hp~
w3 00313-61603 1 | Cable: output connector assenibly -hp-
standard only
w3 00313-61604 Cable assembly: output {Opt, 01 only) ~hp-
{Opt. 01)
w4 00313-61601 1 | Cable: main -hp-
MISCELLANEOUS
11086A 3 | Accessory: (cables) coaxial 24" =hp- :
1250-0701 2 | Bushing: RF connector for series BNC 95712 | 9520-3 obd
TNC connectors
09211-0249 1 1 Carton: corrwyated 09051 | obd
5060-4940 1 t Extender assembiy: 15 pin =hp-
5223-0040 4 | Foam: pelyethylene post pak ) 04811 ] ohd
R )
1250-0299 2 | Insulator: RF connector bnck»lns'ulatur 95712 | 2624-1
for series BNC/TNC connectors
' 5060-0775 1 | Kit: 5 H rack mount «hp~
5020-0708 1 bracket <hp-
§02C-0709 B bracket -hp-~
11086-61601 3 cable =hp~
5060-4940 1 extender board ~hp-
5040-0164 1 filler strip ~hp=
5950-4401 1 label =hp-
2550-0018 1 machine screw =hp-
9220-0195 1 polyboard =hp-
8120-00%8 1 power cord ) =hp-
00313-90001 1 | Manual ~hp-
2950-0054 1§ Nut: hex brass nickel plated 95712 | obd
: 2 | Nut: RF connector clamp for series 95712 | 834-33 old
BNC/TNC connectors
7122-0082 1| Plate: serial 04716} obd
00313-23701 1| Shaft: 1-5/8'-(5020-0341) =hp-~
0362-0027 2 | Sleeve: cable terminal bronze 59730 | GSC-2195
‘ 2 | Washer: flat for series BNC RF connectors | 95712 ] 2053-8
2370-0013 8| Screws, top and bottom attaching 73076 | obd
2370-0020 8 I Screws, side cover attaching 833851 ohd

6-17
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Section VII

SECTION VIl

CIRCUIT

7-1. INTRODUCTION,.

7-2, This s.>tion of the manual contains circuit
diagrams for the Model 313A. Included is a block
diagram, a functional dizgram, an interconnecting
block diagram between the Model 313A and the Model
312A and schematic diagrams,

7-3. BLOCK DIAGRAM.

7-4, The block diagram (Figure 7-1) shows how the
circuits in the Model 313A are functionally arranged
to form a Tracking Oscillator.

7-5. FUNCTIONAL DIAGRAM.

'7-6, The functional diagram (Figure 7-3) is similar
to the block diagram except more detailed information
is included. Included in the Functional diagram are
adjustments, waveforms, frequencies, swilches and
relays as related to the functional operation of the
Model 313A.

7-7. Circuits located within the RF castingare shown
enclosed by dashed lines, Individual compartments

within the casting are also shown enclosed with dashed
lines. Feedthru capacitors which supply operating

potentials to circuits within the casting are shown.

Connections between circuit boards within the casting
are made by pin type connectors,

REFERENCE

DIAGRAMS

7-8, Numbers enclosed in circles relate to the
troubleshooting tree (Figure5-10)and indicate the
sequence in which troubleshooting steps should be
performed,

7-9. SCHEMATIC DIAGRAMS.

7-10. The schematic diagrams (Figures 7-4 through
7--9) contained inthis section show the detailed eircuits
in the Model 313A, Individval circuit boards are
shown enclosed in dashed lines, Some components
which are part of a particular circult but physically
located off the board are shown on the board and are
enclosed by 2 series of short diagonal lines.

7-11. Components marked withan asterisk are those
that are critical in value. The value of these com-
ponents may vary from one instrument to ancther due
to variations in transistor Beta etc, and the values
shown on the schematic are average. Numbers in
parenthesis indicate the paragraph number fin the
manual where the method of selecting the optimum
val 1t can be found,

7-12, Voltage levels and some wavelorms have been
included on the schematics, When measuring these
voltages a high input impedance voltmeter {10 meg-
ohms or greater) and oscilloscope should be used to

prevent circuit loading,

DESIGMNATIONS

COMPLETE DESIANATION.

PARTIAL REFERENCE DEBIONATIONS ARE BHOWN: PREFIX WITH
ABSEMBLY OR BUBABSSEMBLY DESIGNATIONI(S) OR BOTH FOR

COMPLETE
ABBEMBLY BUBA EMBLY COMPONENT DESIONATION
| A2 NONE 1*3) Az
A2 Al o] A2AIRE
NONE HONE J1 J1

AnenMy

Reforence Arrembly Avrembly Part Numbor

Deniguation Name Uadadey A2AY nbaiembly)

—— A N A 3

g:«m .’bﬂ‘:owd .
! wmother AstemM;
| e or torm, ,\‘

AR | rower suPPLY ASSENBLY 103480-86501)

'L mot mowntod on
/ ANy A2

wA2 r’r_L<
-—"(| 1 Dyitinancn of woe
I I rownscor XA
= 1 x (dsirmMy A3), Pin 4
Nuambor sndicans pin of [ RAY-4
tonmrcior XA —H(l
3 Jobariem¥ly of A2 Pra
Y 1 Way ot Wy i
l o W sembered
e gt [ProTo-cHopPER OsCLATOR | o ot
Wire Color: Colow code i N [ . I\\
e 4 o= ot
rolor 1o, P awmben tadiswrs hoe ! 4!! # ; | Fomde pin romseiter
eslor, socond wamber imdennfips wide iwip, ) [ ! o s FHT-RED woee
third nambor indicatss wavewer prip, Eyeles or podeff trrownd Mde wamdalf
Ex. 914, doanssy WHT-RED-YEL wirr. may or may wot be nombevod l o cevasctor -

01818-1




Section V1I

Model 313A

2.

GENERAL SCHEMATIC NOTES

PARTIAL REFERENCE DASIGNATIONS ARE SHOWN. PREFIX
WITH ASSEMBLY OR SUBASSEMBLY DESIGNATION(S) OR BOTH
FOR COMPLETE DESIGNATION.

COMPONENT VALUES ARE SHOWN AS FOLLOWS UNLESS OTHER-
WISE NOTED,

RESISTANCE IN OHMS

CAPACITANCE IN MICROFARADS

INDUCTANCE IN MICROHENRIES

<= DENOTES EARTH GROUND, USED FOR TERMINALS WITH

NO LESS THAN A NO, 18 GAUGE WIRE CONNECTED BETWEEN
TERMINAL AND EARTH GROUND TERMINAL OR AC POWER
RECEPTACLE.

4. L DENOTES FRAME GROUND. USED FOR TERMINALS WHICH

10,

11.
12,
13,

14.

15.

16.

17,

18,

ARE PERMANENTLY CONNECTED WITHIN APPROXIMATELY
0.1 OHM OF EARTH GROUND.

dy DENOTES GROUND ON PRINTED CIRCUIT ASSEMBLY, (PER-
MANENTLY CONNECTED TO FRAME GROUND),

- - DENOTES ASSEMBLY.

- — — — — —— ——DENOTES RF CASTING.

DENOTES MAIN SIGNAL PATH.
DENOTES FEEDBACK PATH.
[ ) DENOTES FRONT PANEL MARKING.

[T~ DENOTES REAR PANEL MARKING.
Sy ENOTES SCREWDRIVER ADJUST.
(O DENOTES FRONT PANEL CONTROL.

\924; DENOTES WIRE COLOR: COLOR CODE SAME AS RESISTOR
COLOR CODE. FIRST NUMBER IDENTIFIES BASE COLOR,
SECOND NUMBER IDENTIFIES WIDER STRIP, THIRD
NUMBER IDENTIFIES NARROWER STRIP.

(e. g \924; = WHITE, RED, YELLOW.)

% AVERAGE VALUE SHOWN, OPTIMUM VALUE SELECTED AT
FACTORY. J

(0-00) NUMBERS IN PARENTHESIS INDICATE THE PARAGRAPH
NUMBER IN MANUAL WHERE METHOD OF SELECTING STARRED ..
VALUES 1S FOUND. ‘

CONFIGURATION, ie, . AS VIEWED FROM THE COMPONENT
SIDE OF BOARD. '

£

TRANSISTORS ARE ALL égNNECTED TO CIRCUIT BOARD IN TO-5

WAVEFORM AND VOLTAGE MEASUREMENTS WERE MADE, WITH
RESPECT TO CHASSIS GROUND USING A HIGH INPUT IMPEDANCE
OSCILLOSCOPE AND TRANSISTOR VOLTMETER. VOLTAGZE
LEVELS SHOWN ARE NOMINAL AND MAY VARY SOMEWHAT
FROM CONE INSTRUMENT TO ANOTHER.
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MODEL. 3I13A MODEL 3I2A
I
LFin +35H2) 0-4008 ACTIVE
SINGLE LOW in 30MHE FILTER
SIDEBAND | 29.999963MHz |  MiXER Fin +35H2 PASS POWER 10K Hz=22MH2 ] PRE= 29.995965MHz o . SECOND [ 35M2
GENERATOR A6 FILTER ANPLIFIER =) AMPLIFIER % MIXER averiien 7% MIXER ﬂf“
[
r\} . I0MHE
o (F)n +30MH2) ; LOCAL
H 30-4BMHr | LOCAL OSCILLATOR OUIPUT I0MHL g
ILLATOR OSCILLATOR SYNTHESIZER
0seLs 4 Fin + 30MHz OSCILLATOR
TIME BAbe, COUNTER TIME BASE
(Fin)
t
'
et b L] Al
== «J 30Mme outPuT TIME BASE ;
AS) v |
'

TIA DY

Figure 7-2. 313A-312A Interconnecting Block Diagram.
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CODE LIST OF MANUFACTURERS

Appendix A

The following code pumbers are from the Frderal Supply Code for Manufachurers Cataloging Slandbuoks HA-1 [Name to Code) and Hi-2 (Cide

Lo Name) and Ikelr Latest supplementa. ‘The date f revision and the date

betical codes have been arbitrarily ausigned to suppliers not appearing in the Ji4 Handbooke,

C;?:-e Marulacturer Address
00000 U.S.A Common.......Any suppller of U,5,
CA136  McCoy Electronles. . sMount Holly Borings, Pa.
00213 Kage Electronics Corp,.. .. Rochester, N.Y.
00287  Cemeo, Ive, +.vvvno v s Danielson,Conn,
00334 Humidial . vnevinvanronss Colton, Calif,
00348 Miciron, Co., Inc.. , . ., Valley Btream, N, Y,
00313 Garlock Inc. . vsuundy oo Cherry HILE, K4,
00688 Aerovox Corg.....,, /.. New Dedford, Maxs,
Q0178 Amp.Ine. ..u..eunrayis, Harrisburg, Pa.
00781 Alreraft Radio Corp.s v o+ o0, Boonton, N.J,
G0800  Croven, Ltd. . ..., . . Whilhy, Ontarjo, Canada
00813  Northeen Erngineering  °
Labaratories, fnc. v+ + .+, . .Burlington, Wis,
0083 Sangamo Electric Co.,
Pichens D, + ..o vvvvs v JPlckens, 5.C.
00868 Goe Engineering Co, » . . .Clty of Industry, Cal,
00831 Carl E, Holmes Corp,. ... .Los Angeles, Cal,
(00929 Microlablne,. ..oy » Livingaton, N, J .
01002  General Electric Co.,
Capacitor Dept.. .. . .. . . Hudeon Falls, N. Y.
01009  Alden Products Co. . ... ... ,Brockton, Mass.
01121 Allen Bradley Co.. .. ... ... Milwaukese, Wik
01155 Litton Industries, Inc., .., Beverly Hills, Cal,
DI281  TRW Bemiconductors,Inc.. ... Lawndale, Cal,
01293  Texas Instrurents, Inc,,
Translstor Products Div, . . . . . Dallan, Texas
01340 The Atllance Mfg. €o........Allance, Ohto
01538  Small PartsIne, .. ..., .. Los Angeles, Cal.
01389  Paclfic Relays, Inc, ... ..., .Van Nuys, Cal.
01870  Gudebrod Bros. SUKC3..,. . New York, N.¥,
01M0  Amerock Corp. ............Rockiord, N1,
01960  Pulse Engineering Co ... .. Santa Clara, Cal,
02114  Ferroxcube Corp. of
Amerlea ..oy, . Baugerties, N Y,
02116  Wheelock Signals, Inc.. . . . Long Branch, N.J.
02285  Cole Rubber and Plasties Inc . ySunnyvale, Cal,
02860  Amphenc)-Borg Electronics
COrp. vanevsnnrnnsses s Broadview, NI,
02135 Radio Corp. of America,Seml-
conductor and Materials
DIVIBON o vovsvnsveysy Somerville, N.J,
03111 VYocaline Co.of Amerlea,
C. v vasrraenessrs O}d Baybrook, Conn,
02717 Ropkins EngineeringCo,, . San Fernando, Ca),
0875 Mudson Tool & Die.ov.ovvrs . Newark,N.J,
03798  Nyion Molding Corp. . .. ..., Bprinafield, N.J,
03308 G.E, Semiconductor Prod,
beocvsvvrnerneness, Syracuse, N, Y.
03705 Apex Machine & Tool Co. v\ .. .Layton,Qhlo
0397  EldemaCorp. ... vuv. .. Complon, Calif,
0818 Parker Seal Co.....,.,..Los Angeles, Ca).
03877 . Transitron Etectric Corp. . . Wakelield, Mass,
03888 Pyrolllm Hesintor Co,,
Inc, »ovvnvuinnny vy Cedar Knolls, N.J,
03934  Singer Co., Diehl Div.,
Finderne Plant.......,. Sumerville, N.J,
04009  Arrow, Hart and Hegeman :
Elect, Co..covvvvvvvs sy Hartford, Conn.
04013 TarwusCorp. +..vv . Lambertville, N.J.
C4082  Arco Electronic Inc.. .. ... Great Neck, N. Y,
04217  EssexWire. ...........Los Angeles, Cal.
04122 Hi-Q Division of Aerovox. .Myrile Beach, 5.C.
04354 Precision Paper Tube Co, . , | r - Wheeling, DL
04404  Palo Alto Division of Hewlett- oo
PackardCo, ...... vav . Palo Alte, Cal.
04851  Sylvania Electric Products,
Microwave Device Div, , Mountain View, Cal.
04673  Dakota Engr,Inc,...,.. » » Qulver City, Cal.
C4T13  Motorola Inc, Semicomduetor
Prod, Div, .,.......... Phoehix, Arizona
04732 Filtron Co.,Inc, Western . :
Dw, ........ s o0 -0 Culver Oy, Cal.
04773 Automatic Eleciric Co.. .. ... Northlake, I},
798 SequoiaWireCo, . .. .. ¢ Redwoud City, Cal,
4811 Precision Coll Spring Co. .., . El Monte, Cal.
04870 P, M, Motar Company..; .. .. Westchesler, NI
4919 Component Miy, Service
Co. ooouvny. .. W, Bridgewater, Masa
03006  Twesueth Cerntiry Plastics,
In¢, ...... veeranvy - LOS Angeles, Cal.
05177 Weatinghouse Electr|c Corp.
Semiconductor Bept, oo, Yourngwood, Pa.
- i
00015-49

|
Revised: May, 1970 - /

Code
Ho.

05347
o507

05574
05803
(LT

03624
05728

05724
0678
04420
0€004

(Ll
08175

06402
08340
06kas

oeges
08751
65012
qQs080
07088
07128
o7

67138

07149
07233
07256
07261
07163

07322
07387
07337
arioo
07828
07510
0793}
aTgeo

DBI4S
Qa2e9

08358
08924

08664
08717
asTe

08727
08792

LLED)
]

08G84
09026
o397
09134
w3les

09260
29353

00569

Q9785
09932
10214

10411
10646

Manufacturer Address

Ultronlx, Inc. o..0vvey .. 840 Mateo, Cal,
Uninn Carbine Corp ., Elect,

DIV, cvevvvisens vons New York, N Y.
Viking Ind.Inc, . ... .... ., Canoga Park, Ca).
leore Electro-Plaslies ne., . . . Sunnyvale, Cal,
Casmo Plastie {e/o Ele. rical

HeeCod «,vvvvnrss o Cleveland, Ohin
Barber ColmanCo. .. .,.,.., . Rocklard, 1.
TUlaO0ptleal €l v oo e v ci s vn e ey
v 0o Roslyn Helghts, Long Island, N.Y.
Metro-Tel Corp.. v ..o vevn s Weathury N, ¥,
Btewart Engineering Co. .. .. .5inta Crux, Cal.
Wakelield Engineering Inc,, , . Wakelteld, Mass,
Dapstek Co. , Div. of Siewart

Warper Corp, o .. ..., .., Dridgepart, Conn,
Raychem Corp. ,......,. Redwood City, Cal,
Bausch and Lomb Optical

+» Rochester, N. Y,

e

AMELICA o ovuvvaunse 4. Chicage, NI,
Amatom Electronle Hardware
Co.,Inc, .o 0vuy « New Rochelle, N. Y.
Deedy Eecirical Instrument
Co., 106 o ouvvvvsenes. . Penacook, N,
General Devices Co, Inc. .. ., Indianapolis, Ind,
Componenta Inc. ,Ariz, Div, . . Phoenix, Arjzoma
Torrington Mig.Co, ,West Div, . . Van Nuys, Cal,
Varian Assae, Etmac Div, , . .. Ban Carlos, Cal.
Kelvin Electrie Co, ., v+ Van Buys, Cal.
Diptran Co. . ovuvyunsny .. Pasadena, Cal,
Tranaistor Electronics
COrP.s v v v e v v ur v sy Minneapolis, Minn,
Weatinghouse Electrie
Corp, ,Electronic Tube Div. .., ,Elmira, N, Y,
Filmohm Corp, . .... voee s New York, N Y,
Cinch-Graphik Co. ..., . Cily of Industry, Cal,
Silicon Tranatstor Carp. , .. Carle Place, B. Y,
Avnet Corp., ......,.,.. Culver City, Cal,
Falrchild Camera L fhat. Corp,, :

Semiconductor Div.. , . .. Mountain View, Ca),
Minnesota Rubber Co. . ., , . Minneapolls, Minn,
Birtcher Corp, The ... .. Monterey Park, Cal,
Bylvania Elect, Prod. Inc., )

Mt. ¥iew Operations , ., .
Technical Wire Products .

fne. ..... varerrvi e e Cranlord, N, X,
Dodine Eleel,Co. .., .....,.., Chicago, DI,
Continental Device Corp., . ... Hanltharne, Cal.
Raythean Mfg. Co., Semt- '

conductor Div, » .. o0 vy v Mountain View, Cal,
Hewlett-Packard Co. , ’

New Jersey Diviston . .. . Rockaway, N.J,
U.5. Engineering Co, . .. .., Los Angeles, Cal.
Dlinn, Deibert Co,. o0 v vuus '+« » Pumona, Ca),
Burgess Batlery Co. b o vuv v wovnnyans
s s v w s s Nlagara Falls, Qrtario, Conada
Deutsch Fastener Corp, . . ++ Los Angeles, Cal.
Bristol Co., The ......,, Waterbury, Cnan
Sloan Company .. .. ... ... Sun Valley, Cal,
17T Cannon Electric Ine, ,

Mountain Vle'w, Cal,

» v+ Phoenix, Arizona
seo e, Paramus, N.J.
ler

Operations,Div.of CBSIne ... 1 mell, Mans.
General Electric Col,

Minlature Lamp Cept, . ., .. . . Cleveland, Ohio
Mel-Rain . .,.,,...,... Indanzpolis, Ind,
Babeock Relays Piv., ., .. .. ,Costa Mesa, Cal.
Elecironie Enclosures e, Lon Angeles, Calif .

Texas Capacitor Co. ,.,..... Houston, Texws
Tech. Ind. Inc, Atohm

Eleet., ... usserey. .. Burbank, Cal.
Electro Assembltes, Inc..., . ..., Chicago, 1L
CL K Componentafne,..,.,... Newlon, Masa.
Mallory Battery Co.. of

Canada, Ltd.. ... .. Teronto, Ontarie, Canada
Pennsylvania Florocarbon Cliften Helghts, Pepn,
Burpdy Corp, .5 .0 . e Korwalk, Conn.
General Transistcr Western

Corp. v v.v.'uvristh . Los Angeles, Cal,
Ti=Tal,Ine,, ., .. ... yo - ... Berheley, Cal,
Carborundum Co, .. wooo Nlagara Falls, K. Y.

) :
¢

1852
16534
16383
16688

16758
1109
17474
17875
15
17836
17870
18042
18043
18324
18476
1B486
FB36S
1858
188)2
16873
16911
18313

19500
19582

of Ihe supplements ueed appear ab she battom of each page, Alpha-

Manufariurey Addrrrn

CTEof Perne. Ine, .o.vv.n. . + o Berne, I
Chicagn Telephone of

Calitornla, Ine, v ov oo . Bo. Pasadena, Cal
Day Etaie Electronles Corp. o . .« Waltham, Mams
Teledyne Inc. ,Microwave

Diver v s o v oy oo, Baln Allo, Cal
Natlonal Beal » .o vu v o, Downey, Cal.
Precison Connectar Corp, ... . Jamalea, N. Y.
Doncan Elecironics Ine, .. .. . Costa Mesa, Cal,
General [nstrument Corp, ,

Semiconductor Division Products

Group ..... e sah. . Newnrk, NS,
Imperial Elecironic,ne. . ... Duena Park, Cal,
Melaba, Ine, ., ..o vy Palo Allo, Cal,
Philadelphia Handle Co. , .\ ., . Comden, N.J,
Grove Mig.Co,, Ine, ... ... Bhady Grove, Pa.
Gulton Ind, [ne, , Data System

DIV, o v e vr s - s Altuguergue, NOM.
Clarostat Mig.Co, .. .0 v0u s v oo Dover, N H.
Elmar Filter Corp......... W. Maven, Cann,
Nippon Electeie Co., Ltd. . ... ., Tokyo, Japan
Metex Electronies Corp.. .., ., , ., Clark, N.J,

Delta demiconductor Inc, ., Newport Deach, Cal.
Dickson Electronies Corp., . Senttadale, Arjzona
Alreo Bupply Co. , Inc, ... .., Witchita, Kinsas
Wilto Products ., so v Detroit, Mich,
Thermolloy. ... ..oy oo . Dallaw, Texan
Solitron Devices Ine. ,..,... .. Tappan, N. Y.
Telefunken (Cmbl) ., .. . ManowverGermany
Midland -Wright Div, of

Pacific Industries,Ine, , .. Kansam Cily, Kansas
Sem-Tech,.........,..henbury Park, Cal,
Calil. Resistor Corp . ,. ., . Sapta Monlen, Cal.
American Companentn, Inc., . Conshahocken, Pa.
ITT Semiconductor, & Div, of

Int, Telephane and Telegraph

Caorparation ., ,... + +West Palm Beach, Fla.t
Hewlett-Packard Company, . , ., Loveland, Colo.
Cuarnel! Dublier Electric Corp . . . Newark, N.J,

Corning Class Works .. ..., ... Carning, . ¥,
Elretro Cubw Inc, v+ San Gabriel, Cal,
Willlams Mig. Co. .. .,..,... . Sen Juse, Cal.

The Spherd Co. \lne, .., ... Linle Falls, N.J,
Webster Electronics Co, , . .. . New York, N, Y,
Sconjen Corp, ... ..., v o Borthridge,Cal,
Adjustable Dushing Co. . .., N, Moliywod, Cal,
Micron Electronles. Garden Cily, Long IslandN ¥,
Amprobe Inst. Corp. .. .. ... Lynbrook, N. Y.
Cablelronies - - - v.uvuss » +Costa Mena, Cal,
Twenlielh Century Coll

SBrig Co. v v v, s Banla Clara, Cal.
Fenwal Elect. Ine. .. .... Framingham, Mass.

Amelcotne, .. ., ,..,. Mountain View, Cal,
Spruce Pine Mica Co, ., .., . Bpruce Pine, N, C,
OmpkSpeetralne. ..., .. ... + Doteoit, L,
Computer Dinde Corp. ,....... v Laaly, RS

Electroid Co. . ., + .. Unton, NJ.

Boots Alrcraft Nut (‘-'wr;‘. oo Pasadena, Cad,
Ideal Prec, Meter Co, ,Ine. ,
De Jur Meter Iy, . ... ... Brockiyn, K. ¥,

Delco Hadus Div, of .M Corp, , . . Koknmno, Tnd.
Thermonetics tne, ... ..., Cancga Park,Cal,
Tranex Company s Mountain View, Cul.

Hamlin Metal Products Corp. . ... Ahkrun, Ohlu
Angstrohm Prec.lac. .. .. No, Hollywood, Cal

Slicomx e, ..., .., oo Sunnyvale,Cal,
MeGraw-Edizon Co. , , ., .. Minchemter, K. M.
Power Deatgn Pactfic fne. ... .., Palo Al Cal,

Clevite Corp. Semtesnductor Dy, . Pale Alto, Cal,

Sigpebies Cotp. L, ., vee v Sunnyvale,Cal.
Ty-Car Mig.Co. \Ine, ..., .,. Mollinton, Mass.
TRW Elect, Comp.Div, .. ... Des Plaines, N1,
Chuomerzen .., ..,.... Plainville, Mass.

L eME Kisco, N.Y.
«.o Malvern, Pa.
- Witmingten, Del,

Curtis Inatrament,inc. .
Vishay Instruments Inc.
E.l. Duiont and Co,, Ine. .,

Durant Mig.Co. . ..., cee s Milwaukes Wi
The Rendix Corp. , Navigation &
Contro v, .., , ..... Teterboro, N.J.

Thomas A. I-‘duor; bwdustries,
Div. of MeGraw«Ediwos . . .. West Crarge, K I,
Coneen . , . Baldwin Park, Cal.

From: Handbook Supplements
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Appendix A

Code Manutachirer Addrens
LN
10644 LIXC Electronies » oo v - v oo [lopseheads N Y.
10501 Electra Mig. €0, 5+ . Indepentence , Kansas
20183 General Mronics Corp. ., .., Philadelphia, Pa,
226 Exceulone, Jnc, ... Long Jsland Cily, KUY,
1184 Falnle I!farlnu Co.,The , ., New Dritian, Conn.
21520 Fanstee) Metallurgieal Corp, o o N, Chicagn, 31,
23020 Genepal Reed Co, .o vy s v o Metuchen, NJ.
23042  TrexncanCorp. .o 0- o0 Edianapolis, Ind,
23983 Britiah Radio Electronics Lid. . Washington, DC,
2445%  G.E, Lamp Division, Nela Park,Cleveland, Ohin
655 Geperal Hadio Co, v\ 0. o . Weat Concord, Mass.
2468)  Memeor Ine, Comp. v, . .. .+ Huntington Ind,
26383 Gries lteprodicer Corp o o« New hochelle, K.Y,
26462 Grobert File Co.nl America,ine. Carlutadt, N.J.
28851  Compac Bollimter Cq. oo v Ilnlhbl(r. Cal.
26992 Hamillon Wateh Co, .o v oo oo Lancaster, P,
28480 lewlelt-Packard Cn. 4 .00 . Pato Alto, Cal.
28320 Heyman MIg.Co v v v i vrvves Ken!luuﬂh. R.J.
ACA1T  Inatrument Specialties Co.,
€, s s an s aes e s Little Falle, RO
3073 G.E. Receiving Tube Dept. . .. . Owenshoro, Ky.
5434 Lecipnhmine, 'vovnn oo Chicage, Bk
36196 Etanwyck Col) Products, .
Lid. . .h ...y Hawheabury, Ontario, Carada
16287  Cunningham, W, l{ L,
Ltd, L .vvh e a . Toromo, Ontario, Canada
31042 PR Mallory £ Co. Inc. o, . . Indianapalis, Ind,
26543 Mechanical Industrien Prod.Co, .. Akpan, Ohio
40930  Miniature Precision Bearings,Ine, . Keene, N. .
40933 HoneywelkTnt, . .uuv s Minneapalis;’ Mina,
42180 MuterCo, .- nanrs e, Chicago, N,
43080 C.A.NorgrenCo, ........ Englewood, Colo,
44855  Obmite MIg. Co. + -0 vv v ae . Bknkie, 1D,
45688 Penn Eng, EMIg. Corp.  + .+« .. .Doytestown, Pa.
47904 Polaroid Corp. v - v - - Cambridge, Mass.
48620  Precision Thermometer €
Iast, €o. v vvvvvsen s Southampton, Pa.
49956 Microwave & Power Tube Div. . . Waltham, Mass.
52030  Rowan Conlroller Co. .. o .+« Wentminster, Md,
51083 HPCo . Med. Elec. Div, ... . Waltham, Mass.
54294  Shalleross Mfg.Co. ... vvuvs oo, Selma, 8.C.
55026 Simpson Eleetric Co. +.. . ooy o+ Chicago, M.
55933  Sonotone Corp. .+ . .» ..+~ -+ -Elmsford, N. Y.’
85038 Rayiheon Co, Cnrnmlnul Apparahis
& SystemDiv, ........ S0. Karwalk, Conn.
$6137  Spaulding Fivre Co., inc, ... 'rnnauanda WY,
36189  Sprague Eleciric Co. . ... North Adama, Maiss.
BAMTE  Buperlor Elegt.Co. ... ...+ - .. Hristol, Conn,
BO446  TelexCorp, rv v arrrorrn ‘I‘.Jlla Okla,
537130 Thomas ki PettsCo. v v venns Eli:abﬂh R.J,
60741 Triplett Electrical Inat, Co. , .., B!urrlun Ohe
61775  Union Seitch and Signal Div, of
Westinghouse Air Braxe Co. .. Pittsburgh, Pa.
62119  Universal Electric Co. .. ..., . Owosso, Mich.
6)74)  Ward-Leonard Electric Cp, .. MY, Yernon, N ¥,
64945 Western Electric Co,, Tne. ., . New York, N. ¥,
65092 Weaton Inst. Inc. Weston-Newdrk, Newark, B.J.
66295  WileR MIg. €0, oo vvvv v vv s oo Chicago, TIL
66346 Minnesota Minirng & Mig. Co,
Revere Mincom Div. ... ., . Bt Pau], Minn.
0278 AllenMig. Co. ............Martford, Conn.
70309 AlMed Comtral +vhvun s New York. N. Y.
70318 Allmetal Screw ProduciCo,, Ine.
erarsssansarannans,, CardenCity, N Y,
70417 Amplex. Div. of Cheysler Corp. .Delrait, Mich.
70485  Atlanlic India Rubber Works, Ine. . . Chmm. n.
70563  Amperite Co., In¢, +. ... ... Unton Cily, N.J.
710674 ADC Products Ine, .. .....Minaeapohis, Minn.
0903 BeldenMig. Co. oo v v.v . - Chicage, .
70058  Bird Electric Corp, ... ... ... Cleveland, Ohn
71002  Birsbach Radio Co. ..., .... New York, N, Y,
71034  Bliey Electric Co.\tne. ... .. ..., Erie, Pa,
TI04)  DBoston Gear Works Div, of
Murray Co. of Texas ......Quincey, Mass.
71258 Bud Radio, Inc, .. ........ Willoughby, Chio
1279 Cambridge Thermionics Vorp. Cambridee, Mass,
71266  Camloc Fastener Corp. .. ..., Paramus. N.J.
7131} Cardurll Condenser Corp.
P PR .!.mdenhunl. L.I.. N.Y,
1400 Bussmann M!: Div,
McGraw+Edison Co vevaao o 5t Louis, Mo,
71438 Chicago Condenser Corp, ... . ... Chicago, 1l
TH44T  Calil. Spring Co. Ine. . ... Prco-Rivera, Cal.
TI430  CTSCOIP. .o v vvevnrio v Elkhart, Ind.
71468  LTT Cannon Electric Inc, ... Los Angeles, Cal.
71471 Cinema, Div. Aerovox Corp, .. .. Burbank, Cal.
0001545 -
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CODE LISY OF MANUFACTURIRS (Continued)

Codde
No,

TIa82
1590

71616
7700
o
N4
s

T84
72135

71610
T285m

72690

72765
2815
72028
12062
72964
72982
TINE6L
73058
I8

TN

73445
71306

71589
11386
73682

N1
73743
TR
71846
13859
73505
73957
4276,
4435
T486)
T4668

74970
TH042
75263
75378
75382
13818
73915
16005
6210
7643

T6487
16493
76530

76343
76703
6034
77068

17073
el

7252
11342

11630
17638

17764
969
78189

18217
8283
18280

Manulachuper Addrexs

cC.P Clare L S .o h oy, . .Chicagu, NI,
Centralab My, ot

Globe Uninn Ine. .., .. . . Milwaukes, Wis,
Crmmereiad Plastics Co. , ..., . Chicage, B}
Cornish Wire Co., The ., .. New Yurk, K. Y.
Cako Col) Co, Jdne, ., .., .. Providence, 1LY
Chicars Mimalure Lamp Works . . Chicagn, 1L

Cinch Mig. Co
Howard 15, Jones Div, ..., . CRIERRY, NI
Dow Corning Corp, . .v .. . Muland, Mich,

Fivcirs Mollve MIg. Cs., Inc,
e e Willimantic, Conn,
vev s o Rroakbhn, NUY,

.« Keashy, N3,
. Newark, N.J.

» Marwood Nelghts, L
.o« Philadelphia, Pa.

Diabight Corp, . .
Indiana General Corp. ,
Elecironies Div, ...,
General Instrument Cnrp N
Cap Mivision. . ... vy
Drake Mig. Co. . ...,
Hugh 1L, Eby tne, ... ..
GutemanCo. ..., ..., ... Chrago, i
Elastic Stop Nut Corp, . .. ......Unjon, N.J,
Hobert M. Madley Cn. ..., Los Angeles, Tal.
Erie Technological Products, Inc, . . Frie, P2,
Mansen Mig. Co., Inc. ... ... .Princeton, Ind,
H.M. Harper Co. ... v Khicago, M.
Helipot Dav. of Beckman tnat. , Ihe,
e bk e e Fullerion, Cal,
Hughes Products Division nf
Jughes Aleerait,Co, . ., Newport Beach, Cal.
Amperex Elect, Co, . Mickswille, L) N Y.
Dradley Semiconductor Corp.
..............hewl{.\vrn.Cnnn
. Hartlord, Conn.
.. Trenton, N.J,

R

Carlmu Electrie, Ine, ...
Cirele FMig. Co. . ..., .-
Genrge K. Garrett Co,

Div. MSL fmfustries, Inc,, . Phladelphia, Pa.
Federal Serew Products, [ae. . .. .Chirago, Il
Fincher Special Mig, Co, . . .. Cincinnat), Ghlo
Gepera) Industries Co., The , ... .Elyria, Ohin
Goahen Stamping & Tool Co, .., . Goshen, Ind,
JFD Electronies Corp. ., .., . Drookiyn, K. ¥,
Jennings Radio Mig. Corp. ., .. 5anJose, Cal.
Geoave -Pin Corp. .o . oo oo oo Ridgefield, N.J,
Signalite Ine. .. ... ae .. Neptune, N,
1, Winns, and Sors .. .. Winchester, Mazs.
Industrial Condenser Corp. . ... . Chicago, Ill
It.F. Producis Myviston of

Amphenal-Borg Electronie Corp,

e s ve e Panbury, Conn,
E. F JuhnnunCn tee e e e Waseea, Minn,
International Reststance Co. . Phll.\delphu Pa.
Keystone Carbun Ce,, Inc. ... .5t Marys, Pa.
CTS Knights, Tne. ...\ 00s ., Sandwich, M.
Hulka Electric Curp, ... . .. ML Yernon, K.Y,
Lenz Electrie MIg. Co. ... ..., .Chicago, NI,
Limletuse, [ne, . ..., ....Des Plaines, NI
Lord MIg. Cu. .. v-vv v s .. ERle, 1
C.W, Marwedel ,, .. ... .5 Francisen, Cal,
General Instrument Corp. .

Micamold Disision ..., ..., , Newark, N.J.
James Millen MIg. Co., Inc. .. Malden, Mass,
AW, Miller Co. ..., ...., Los Angeles, Cal.
Cinch-Mynadnock, Tir, of United Carr

Fastener Corp. ........Ban Leandro, Cal.
Mueller Edeetrie Co. .., ..., . Cleveland, Ohio
Battomal Union , .. ..., ..., .. Newarh, N J,
Qak Manufacturing Co. , ... Crystal Lake, NI
The Bendin Corp, ,

Elecirodynamics Dwv, .. N, Hollywowt, Cal,
Pacific Metals Co. ., ..., San Franciseo, Cal,
Phaoatran Instrument and

Eleetronie Co. ., ., ... . Su. Pasadena, Cal.
Phitadelphia Steel and

Wire Catp. ........... . Puladelphia, Pa.
American Machine & Fourdry Co,

Potter & Brumfield Div,. . ... Princeton, Ind,
ERW Electromie Compuonents Div. Camden, N.J.
General Instrument Corp. ,

Rectihier Dvision . . ..., .0 Brookdyn, N, Y,
Tesiatance Products Co. . ... Harplsburg, Pa,
Rubbercralt Corp. of Calif, . .. Torrance, Cal.
Shakeproof Division of

Nhnois Tool Works . . ... .. .... Elgin, HL
Sgma ... .So. Brantree, Mass,
Signal Indicator Corp. ... . .. New York, N, ¥.
Sruthers-Danntae, ..., .. .., Putman, K.,

Cinle
Ko,

TEA' 2
18471
TRIRA
THAD3
THEEY
TRION0
TAIT
™6
042
1925}
9727

70043
80031

B00Y)
E0129
LI k)]

£Q207

B002)
E0248
80294
B

BG4 86
004409
80483
£0640
80813
aj010
8107
81095
812

R1D43
n4nl
81341
8180

#2042
B4

BI116
B2342

#2170

82200
82219

B3R
82389
B2647

82768
62066
82877
82603
BIOSH
BI0BS

83123

Bil4B
B1]Es
BI108
ERREL]
83024
83330
B1332
B318%
BYS0)

BI04
BIT40

BITIT
81621
a3042
85171
84396
24411

Manufactures Asddrran
Thompaon-lremer & Co, .. ... Chiragn, )
Tilley Mig. Co. ... .., .. Sun Francisen, Cal
Etackpale Carbun Co. o0 o £, Marys, Pa.

Sandard Thamson Corp. ., . . Waltham, Maxs.
Tionerman Products, Inc, ..., Clesrland, Qhin
Transformer Engineers .., , 5an Gabrire}, Cal.
Yeimte Cn. .o .. v oo, JBewlonwiite, Mans
Waldes Kohinoar Ine, , . Long Island City, N. ¥,
Veoder ok, Ine, ...y, Hartiord, Cann,
Wenen Mig, Tn. . Chicagn, B
Continental-Wirt Electronics Corp,
e e e ey s Miladelphia, Pa.
Alerick Mig. Corp. ., ... New Hochelle, N Y,
Mrepen Divinion of Eessions Cll}tll Co.
CMorristown, N3,
l‘rumle L Tulrdu, Ohlo
Behnitrer Alloy Products Co... Elizabeth, N.J,
Electronic Indusiries Assncialion,
Standard tube gr semisconductar deviee,
any manulacturer,
Unimax Bwiteh, Div, Mason Electronics
Corp. vov v et v . Wallingford, Conn.
United Transfurmer Corp. , ., New York, N. ¥,
Oxford Electrie Corp... ..., ... Chicago, Tk
Dourns In€.. v v v vu v s . Riverside, Cal.
Arco Div, of Robertshaw Controls Co,
veer v s s Columbus, Qhin
AL Btar l‘rnduru Ine, . ......Dehdnte, Ohin
Avery Label Co. .., ... ... Manrovia, Cal,
Hammarjumt Co., Tnc, ... .. Mars )1, N.C,
. Bastan, M.:u

R

Stevens, Arnald, Co. ,!m:. rer
Dimeo Gray Co. . - Payton, Ohjo
Internationat Insd. Tne. .., ..., Orange, Conn,
GrayhsllCu, o\ v v v v vy LaGieange, N,
Triad Transformer Carp. .. ... . Venice, Cal.
Wincheater Elec, Ty, Litton Ind, , Ine,

. Qakville, Conn.

se ey

Mhlilary ﬁwrlllrnlinn Cen
Internrational Rectiflier Corp. , El Srgumia. Cnl.
Alrpax Electronics, Inc. . Cambridge, Maryland
Darry Controls, Myv. Darey Wright Corp.

e e s Watertnwn, Mass,
Fkokie, 1.

Carnr Precision Electric Co, , , .
Bperty Faraday Inc., Copper Hewill
Electric Div. ..., ........ liohken, N.J.
Electrie Regulator Corp. ... . Norwalk, Conn.

Jelfers Elecirontes Division of

Speer CarbonCo. . .......,.DuDus, Pa.
Fairchild Camera & Inst, Corp.,

Hpace & Defenae Systems Div, Paramus, N.J,
Magurie Indusieies, Inc. . . ., Geeenwich, Conn,
Bylvamia Electric Prmd., Inc.

Electronte Tube Division , , . .Emporium, Pa,
Astron Corp. ., . East Newark, Harrison, K. I,
Switcheralt, Ine. . ...... .., .. Chicage, HL.
Metals & Controls Ine,,

Spencer Products. ., .
Philiipe-Advance Control Co., .,
Rescarch Products Curp,
Roltun'Mig. Co., Inc.
Vector Electronic Co.. ..
Carr Fasteper Co. . ., ...
New Hampohire Ball

Bearymg, e, ... ... .. Peterbarough N H,
General Instrument Corp. ,

Capacitar wv,. . .. ...... Darlimton, 8.C.
ITT Wire and Cable Div, . . . .Loa Angeles, Cal.
Victory Eng. Corp. ..., .. Singhield, N
Dendix Corp. , Red Bank Div.. . Red Bank, N.J
liubbelt Corp. o\ v v s oo Mundelein, N1
Rasan Ine, sy S Newport Deach, Cal.
Smilh, Merman M., Inc, .. ... Drookiyn, N Y.
Tech Lavs ., ,.,.,... Palisades Park, N.J.
Central Screw €o. ., .. .. ... .. Chcago, NI,

« .« Altleboro, Mans,
.. lobiet, DL
Ve -« Madison, Wis.
.. Wordalock, N, ¥,
+v v Glendale, Cal,
Cambridge, Mass.

Gavitt Wire and Cable Co., Iy, of

Amerace Corp. ... ... .. Drookilekb, Mass.
Burevughs Corp., Electronic

TubeDiv, ......... «. oo FMainheld, N.J,
Union Carbide Corp. . Consumer

Peod. v, ... New York, N. Y.

lnr. Ve Itunnnuwn. Ind,
Loyd Scruggs Co, . wo s oFestus, Mo,
Aeronzutical Inst. & I'!J.dln Co. ....Lah, N.J
Arco Electronics Ine. .. ... .Great Neck, N. Y,
A.J. Glesener Co., tne. . . San Francisco, Cal.
TRW Capacitor Div, .. ..,.., Opatlala, Neb.

Mudel Eng. and M.:

From: $Handbouk Supplements
H4-1 Dated January 1970




Cae
Na.

14830
85454
3471
85474
R3LEQ
BiO11
88134
es)s"

86579
:LLEN

#6928
B7034
BT218

BT4TS

87664
47920
28140
88120
48698
813
BO4T
80470
BOEES
00030
20179

90265

9076
90070
LI

81260
91345
#1418
1506
[1La4d
g1682
1673
#1737
91827
91886

Manulactarer Addresn

Barhes Taraian, Ine. ..., Dlvomingon, Ted,
Dounton Molding Company . .., . . Boontes, KD,
AD, PaydCo, ..., ..... San Francisen, Cal.
.M, Dracamente & Co. . ., San Franciscn, Cal.
Kolled Kords, Ine, .., .. ..., llamden, Cunn,
Seamlens Rubber Co. . ... .., . Chicags, N
Fafnir Bearing Co. v Los Angelen, Calil.
Clifton Precision Produets Co., Ine,

e s ass s s Chiton Jleiehts, Pa.
Pn:uluu Rubbwer Products Corp.  Daylon, Ghin
Nadie Corp. of America, Electronie Comp.

& Devices Division .., . ..., Narrisen, NJ,
Seantrom Mig, Co. ..., ., ., Glendale, Cal,
Marco Industiries ... ... Anabeim, Cal.
Phileo Copporation (Lansdale Divisian)

[N v Lansdale, Pa,
Wutzrn Flbrnul Ghu Prm!ucu Co,

v e e s ooy San Francisew, Cal
\un 'Vaurl & Rogess Inc, , . San Franclsco, Cal.
Tower Mig, Corp. ........Providence, I,
Cutler-llammer, Ine. . .....,.. kinceln, NL
Gould-National Batteries, dne. ., 8. Paul, Minn,
General Mills, Inc, .. .000.oq, Mutlile, K.Y,
Graybar Electric €Co. , ..., .. .. Osklird, Cal,
G. E. Distributing Corp, ., ., Schenectady, N. Y,
Seeurity Co. 0 vus - .Detenit, Mich,
United Transtormer Co, ... ... .. Chicago, JlL.
United Shoe Machinery Corp. .. . Deserly, Mass,
U. 5, Rubber Co,, Consumer Ind, &

Plastics Prod. Dy, , ., ..., Passate, N.J,
Dellewstle Speclality Took Mig. , Inc.

vaarwsrrrraserrress s Belleville, N5
Unmd Cnfr Fastener Corp. .., .. Chicage, N,
Dearing Engineering Co. . . . Ban Franclsen, Cal,
ITT Cannon Elect, Ine., Salem Div.

ranrar e et ek ey Silem, Masw,
Connor Spring Mig. Co. . .. San Francisen, Cal,
Miller Dial & Nameplate Co. .. . El Monte, Cal.
Radio Materials Co. ,.....,...Chicago, JIL
AUgat Ing, . ou ey r e Altleore, Mass,
Dale Electronics, kn¢. . ... Columbus, Nebr,
EleoCorp. »vvv v v vy, Willow Grove, Pa.
Eplphone Ine., ..., iv0v0 .. New York, N Y.
Gremar MIg. Co., Inc. ... ..Wakelleld, Mass,
K F Development Co, . .., . Redwood City, Cal.
Maleo BIg., Inc. v v v v s s. . Chicagn, T

IR

Appendix A

CODE LIST OF MANUFACTURERS (Continued)

Crader
K.

f1o20

BIuhl
B2180
02187
01607

01702
92968
912

01149
LRELRL

1632
02920
94137
24148

9148
94154
4107

122
84330
04375
B4682

046596
05023

95146
95238
95238
95162
05265
9527
IM8
93154
93566
83712
03084
03087
96067

Manulicturer Address

Ioneyweld Ine, , Micro Switch Divinn

e n s s Feveport, N
RahmeBros. fpeisg Co, .., .. Cakband, Cal.
Tru-Cannectur Corp. . .\, . Prabady, Mass,
Elgeet Opical €o , Ine, .o achester, N Y,
Tensolite Inswtated Wire Co. , Ine,

...».....,..‘.....Tur)l-un.NY
IMC Magnetics Corg. ., ,Westhury, L.E, N. Y,
Hudaon Lamp Co. v vy 'u. . Kearney, NJ,
Sylvanis Electrie Prod. Ine,

Sepalconduetor Dy, ... ... Waoburp, Miss,
Rabbing & Myers Inc. . . . Palhsadens Park, N1,
Remeo Contruls, Div. of Essex

WIFE CoFpl v o v v v av e v o Mansiield, Ohig
Waters Mg, Co. . ..o,y .. Culver City, Cal.
GV, Conteals .0 vuuu. .. Livingston, N.J,
General Canle Corp. Bayonne, N1,
Taythenn Co., Comp. Div.,

It, Comp, Operations , . . .. . Quincy, Mass,
Scwniific Eleetronies

Products, Ineo. . ... Loveland, Colo,
Wagner Elect. Corp.,

Tung=Sol Div, .., .. ...
Curtisa-Wright Carp, ,

Electronics Dyv,

R

L

. Newark, N,J,

JEast Patterson, N.J,
South Chester Corp, .. .... ... Chenster, Pa,
Wire Cloth Products, Ine. . ... . Bellwood, I,
Automatic Metal Priduets Co, . Brocklyn, N Y.
Worcester Pressed Aluminum Corp.

Vaba b e e e n s en e s Worcestey, Mass.
Magnecraft Electric Co. . ..., . Chicago, T,
Gearge A, Philbrick Researchers, Inc,

.« Boston, Mans,

Ch s b b e R RN R

Alm Elect. Mg, Co. , . ... . Lawrence, Mass.
Allies Products Corp, ., ,..... Diana, Fla,
Cantinental Connector Corp, ., Woadside, K. Y,
Leeeralt Mig. Co,, Ine, ... .Long Island, N. Y,
Natinal Coll € o u s v vy oy JSheridan, Wyo,
Vitramon, Inc, ..., .., .. Dridgeport, Conn,
Gardiss Corp. vs a0 Bloomiield, N.J,
Methode Mig. Co. , . ... Rolling Mesdows, N,
Arnold Enginecring Co.., .oy Marengn, Bl
Dage Electzic Co, , Ine. .. Frankhn, Tnd.
Swemon MIg. Co. oo vv v v v vy .. Wayne, 113,
Weckesser Co, .. ..uu.vos . Chicage, B
Microwave Assoc, West, Ine, . Sunnyvale, Cal,

Per

Cinder
N

9095
361536
96236
96396

04310
8634)
[LLTH
oes0a
96933
940881
67464
87329
97970
67983

w4l
B81L39
Bur20

08278
08201
98376
98410
9811

568734

[1:LF3 ]
GEOTH

09102
09113
09378
09515
89707

DUH00
09848
09928
§3014
99942

99937

Manuddcturer Adkler

- v, of Aepovox Corp, ... Oledn, M Y
ThortarnanMeinsner Ine, , ., Mt. Carmel, 111
Solar MIg, €0, 000wy w oo Lon Angeles, Cal
Micruswiteh, thv, of

Minn, -lluneywell | . . Feeepart, 111
Carlton Sepew O, v Chicagn, 111
Microwase Assnchiles, Inc, |, lluglington, Miss
Excel Trunsfurmer Co, ., , ... . Oukland, Cal
Xeelite, fne, 00w .y, Qrehard Park, N Y.
San Fermando Elee, Mig, Co, San Ferpandy, Cal,
Thomsen tnd, Ine. .y, ... Long Iskand, N Y,
Industrial Retaining Ming Co. . levington, NOJ,
Automalic & Prociston Mfg. ., Englewood, N.J,
Reon Hesistor Corp. .+, ..., . Yoohers, B Y.
Litton System Ine, , Adler -Wenstrex

Commun. v, .o ..o Bew Rochelle, XY,
R-Tionkes, Tne. ..., . JJamalea, NY,
Reober Teck, ne, ... . Gardena, Cal,
Hewlett-Packard Co.,

Medical Eler, Diva . .. .o, o, Pasadens, Cal,
Micpadot, Ine. . ., ...... S0, Pasadera, Cal.
Seatectro Corp.:,, . ..., , Mamaronech, N. Y.
ZeroMtg. Co. ... v v u v s, Burlank, Cal
Ete Ine, ..., vyv e s o Clevetand, Ohlo
General Mills lnc . Elrﬁr\mm v,

+a e .. Mipneapolis, Mina,
Paven Dwmnm ol Hewkll Packard Co.
v oo Palo Alta, Cal.
hnrlh lIIlIs Elc:lrumrl. Inc, . wirnCove, N. Y,
Internativnal Electronic Research Corp.

. « o+ Burbank, Cal,
Columbia Tm:hmr:l Corp. v Wew York, ROV,
Yarian Arsocidtes, . Pala Alto, Cal.
Atlee Carp. , . . ...\, .- Wlnrhel!rr. Maios,
Marshall Ind. , Capacitor Div, . Menrovia, Cal,
Control Switeh Divislon, Controls Co,

of Amepiea . ... ... ., ... El Sepundn, Cal,
Delevan Electronics L'urp . East Aurora, N. Y.
Wilen Corporativn , ..., . Imlianapohis, Ind,
Dranson Corp. .. ... ... Whippany, N.J.
Rembrandt, Ine. .. . Boston, Mass,
Hoitman Electronics Cuorp.,

Semicopducter Division . . ., .
TeehmlogysInstrument Corp,

of Cahifurnsa v+ v Newbury Park, Cal,

R

R

El Monle, Cak.

The tallowing HP Yendors have no number assigned in the tatest supplement to the Federal Supply Code for Manelacturers Haribook.

GO0OF
00002
Q00AR
000BB
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Malco Tool and Die , ., ... Los Angeles, Calif.
Willow Leather Products Corp, ., Newark, N.J,
ETA ..o ivinnesnivanass Enul.ml
Precision Instrument Cornp. To. VYan Nuys, Cal.

ogoCs

Hewlett-Packard Co,, Colobady
Springs Dave o .. Cuolorado Springs, Colurady

00MM Rubber Eng. £ Development | | Myward, Cal.

DHONN A "N D Mg, Co. .

e rr e e San Jose, Cal,

000QQ  Couliron, .
000WW Caliturmia I".uh-rn Lab e
LYY 5. K, SmithCo, ...

s o s o, Oaklind, Cal.
+ Burbington, Cal,
. Lus Angeles, Cal

From: Hantbook Supplements
1 H4-1 Dated Jamary 1570
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\ Mudc‘ll' 3134 : Appendix C

[ MIANUAL BACKDATING CHANGES

i ) . MODEL 313A
it _ | TRACKING OSCILLATOR

X -hp- Part No. 00313-90001
Serials Prefixed: 709~

| This manual chkdnung sheet makes this manual applicable to earlier instru-
ments. Instrument-companent values that differ from thnse in the manual,
! yet are not listed in the backdating sheet, should be replaced using the part
: number given in the manual.®
K e

" Instrument Serial Pref{x, Make Manual Ch;'nges Instrument Serfal Prefix Make Manual Changes
' 709-00151 and below | 1 o L
709-00225 and beiow 9 and 1 ; |
'045-00280 and below 3,21
0962A00500 and below | 4, 3,2, 1 )

CHANGE #1 Page 6-2, Figure 6-1, Change the part numbers of the mechanical parts'as
‘ * shown 1)1 Figure C-1, All other parts arc the same as those listed in Table 6-1,

MP-18 ' 00313-23’701 MP-23 5020-0237,
MP-20 00313-23601 ‘ MP-30 5040-04562
. MP-22 1600-0751 ‘ MP-41 5020-0354




CHANGE NO, 2 Page 3-2, Flgure 3~1, Change the back panel drawing as In Figure C-2,

QUTPUT POWER
RECEPTICLE
f
b’ rrdegp oib
T o ot e
e kpue 0p RLTEN L Y
(vov) {_}
i

Flgure C-2, P/0 Back Panel,

Page 6-5, Figure 6-4, Change the Top View drawing as in Figure C-3,

Figure C-3. P/Q Top View,

Page 6-16, Table 6-1, Change J1 to 12561-0148, Add J2, 1251-0085; Con-

nector: power ac.
Page 6-16, Table 6-1. Add MP-50, 1261-01566, Connector: nylon recep-

ticle.
Page 6-17, hange W1 to 8120-0078, '
Page 7-9/7-10, Flgure T-4, Change the primary ac power supply schematic

' as In Figure C-4,

CHANGE NO. 3 Page 6-11, Table 6-1, Change AOR3 thru R6 to 0698-0022, 499 9, Change
A9R7T and A9RS to 2100-2081, 200 Q.
! Page 7-13/7-14, Figure 7-6. Change ASR3 thru R6 to 499 . Change ASR7

and AORS to 200 0,

CHANGE NO, 4 Page 6-10, Table 6-1, Delete ABC40, Change A8Q8 thru Q12 to 1850-0062,
TSTR: Ge 2N404,
Page G-11, Change ABR3IB to 0683-5115, 510 2, '
Page 7-17/7-18, Figure 7-8, Delete ABC40. Change A8R38 to 510,




Flgure C-4. Primary AC Power Supply.

Cc-3
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[ MANUAL CHANGES

MODEL 313A

TRACKING OSCILLATOR

Manual Part No. 00313-80002

lNew of Revised lmni

EnATA
Change all references in manual concerning 312A to 312B

Page 5-G, Paragraph 5-14, Step 1. Delete control setting
RECEIVER MODE

Paga 5-10, Figura 5:G, Change A4L) to ABLI

Page 5-12, Paragraph 5-24, Step ¢. Change voliage reading to 1,187
too v

Page 5-13, Paragraph 5-26, Stap q. Delete Step q concerning 302A

Page 66, Table 6-1, Change description of A2Q2 and A204 to
TSTAR: Si NPN 2N3094,

Page G-10, Table 6. Change description ol ABC33 1o C:VAR
Trimmer 1.4 — 0,2 pF.

Page G-11, Table G-1. Change ASRO ond A9R11 to R:Fxd Mst Fim
100 £1 % 1% /8 W -hp. Part No. 0767-0401,

Page 6-13, Table 6-1. Change description of A14R10Q and A14R11
to R:Fxd Corbon Fim 436 2 £ 1)2% 114 W,

Chonge the description of A1JR4 to R;Fxd Corbon Fim 26.63
Qry2%1/2wW.

Page G-14, Tsble G-1, Change description of A1ER3J and A16R4 to
R:Fxd Met Fim 332 k02 2 1% 1/2W,

Page 6-16, Tshie G-1. Change RY to RB,
Page G617,

00313.90002,
Change port number of kit:

Tabla G-1, Change part numher of monusl to
bH Rack Mount to 6060-8740,

Page 7-7/7-8, Figure 7-3, Functiona! Dingram. Above A2Q11,
change R7B and R7A 10 RBB ond RBA respectively,

Page 7-11/7-12, Figure 7-5, Change the volue of the C6 located just
shove A12 Local Oscilletor schemotic from B8+-10 pF 10 4,8-100 pi.
Page 7-12/7:14, Figure 7-6. Change value of ASGR2 and AJSR1T to
100 §2

Change A9C1 1o 180 pF,

Page 7-17/7-18, Figure 7-B. Change ABL1 and ABLZ to 2.2 ih,
Add ABCA0 1o the component tocator as foliows:

—— A3 7 e 38—

d@/
4 R1——
Pege 7-18/7-20, Figure 7.9, Change value of ABC33 to 1.4 — 0.2
'g:;mge value of A3C3 to 39 UF,
CHANGE NO. 1 for all Instruments.

Paga 6-3, Table 6.1, Change the part number of MP4 1o

2 November 1978

R

00313:00204,
CHANGE NO, 2 lor sarlsl pumbar 0962A00916 and greater.
Psge 1-1, Parsgraph 1-7. Add sentence "Option 910, Cpuroting end

Service Manual, part number §0313-90002, i3 an axtra manual iden-
tical to the tne shipped with the instrurment.”

CHANGE NO, 3 spplies to serial numbars 0962401116 and greetar,

Page 6-3, Figura 6-2. Changs MP-4 from hp port number

'00313.00208 1o 00353.00209, Add the following note under the

descriptian,
NGTE

On Instrinments with serfol numbers 0962A01 115 end lower,
the fuseholder must be updoted It the rear panel Is reploced,

Page 6-16, Table 6-1. Delete MP47 hp- part number 211003569,
Add MP47 {see Note) :hp part number 2110-0664, Qty 1. Descrip-
tion: Fuseholder Bady 12A Max; 250V Max, Mir. Hewfett-Packard.

MP47 {cont’d) -hp- part numbar 21100666, Qty 1, Description:
Fusehnider Cap Bayanet; 12A, 260 V Max Mfr, Hewltett-Packard.

MP47 (cont'd) -hp- part number 25100669, Qiy 1, Detcription:
Fusehalder Nut, Mir. Hewlett-Packard.

"NOTE

For Tnstriments with serfal sumbers 0962A01 115 und lower,
ardcer -hp part number 21 10-0349 Fuseholder,

CHANGE NO. 4 applies to serial numbers 0962A01126 and grester

Page 69, Tabla 6-1. Delete the starred value fram C26° +hp- part
number 140-0201,

Page G-10, Tabla 6-1, Dalete the slarmd volue from C37* -hp- part
number 0160-2198.

Add C41* -hp- poart number 0|60-2253 Qty 1, Description: C:Fxd
6.8 pF & .26 pF BOO VDC CER, Mir, Hewlett-Packard.

Page 7-37/7-1B, Figure 7-B. Delute the mrred volue and {5-28}
from C37*.

Page 7-19/7-20, Figure 7-9, Delete the starred value ond (5-29)

from C26°*, nd change the valug from 10 pF to 12 pF. -
Add CA1° 6.8 pF to the schematic as shawn below:

| +4.7V
Qi
+4.0)y

- | ! |
lee  ¢rm srs2  Lear  dm SRS7
TIZOF  3enl R 1P 1 3
rLcaz
£3.2

5ok 7 g&:—] DETECT

%

Supplement A for 00313-90002




